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Fisheries Research Institute - FRI ELGO - DIMITE A

* Belongs to the Hellenic Agricultural Organization DIMITRA (ELGO — DIMITRA),
which is supervised by the Ministry of Rural Development and Food

* Operates since 1995

* Located in Nea Peramos, Kavala

Cintact:

Tel.: 25940 22691-2
Fax: 25940 22222
e-mail: fri@inale.gr
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Department — Sector — Laboratories (1)

a Fisheries Research Sector a. Fisheries Management Sector
1.Laboratory of Fisheries Biology 1.Laboratory of Inland Water Fish
2.Laboratory of Stock Assessment Fauna |
3.Laboratory of Oceanography 2.Laboratory of Environmental
Monitoring
e ye . . 1.L fA I
b. Utilization of Fisheries and . aboratc.)ry SFARLEEL tures
b. Environmental Management (algae, fish & shellfish)
Aquaculture Products Sector .
Sector 2.Laboratory of nutrition of
1.Lab0ratory of Molecular BlOIOgy ]ﬂLaboratory of Benthic Eco|ogy marine Organisms
— Biotechnology & Technology
2.Laboratory of Fishery Products 2.Laboratory of Water Pollution

Processing




N =
FISHERIES RESEARCHINSTITUTE - FRI ‘Eeﬁl’
LG TRA

Department — Sector — Laboratories (lIl)




N
FISHERIES RESEARCHINSTITUTE - FRI ‘Ew

FRI in Numbers
Human resources Diving team:
ZUVOALKO LOVILO TTPOCWITLKO v ResearCh Staff: 11 (2025) * Founded in 2000
v Permanent Staff: 18 (2025) e 12 divers (advanced open water
*jﬂfﬁ%ﬁﬁ— * 10 Laboratory Technicians d've_rs_’ FeSEUE divers etc.)
S — * 4 Administrative Participate in:

.« 4 1.research diving

////\,—-/ Technicians/Maintainers 2."beach cleaning” actions

Scientific collaborators:
>60 (2020)
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Research : Training:

>200 students & scientists were
trained and are still being trained

>70 Research Programs & Studies
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FRI - Fields of Research and Interactions

KR, THO - EHMITRA

Environment

Fishery
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NATIONAL DATA COLLECTION FRAMEWORK, DCF
(2008/199, 2010/93, 2016/1251 EK) (1)

* |tis an obligation of every EU Member State to provide scientific evidence to support
the choices of the Common Fisheries Policy (CFP)

* Funded:
1. 2001-2003: from the Community and national budgets
2. 2003: Ministry of Rural Development & Food (project contractor) & EPALTH

3. 2014-2020 - EU DG MARE2014-2023: the resources come from the EAFRD 2014-
2020 in which the Program has been included by the Decision No.
1617/09.12.2016

* Implemented by: B . e

aaaa

Purse-seine Fisheries

Trawling Fisheries

1.Fisheries Research Institute (FRI) Hellenic Agricultural Organization —
DEMETER (Coordinator)

2.Agriculture Economics Research Institute (AGRERI) Hellenic Agricultural
Organization — DEMETER

3.Hellenic Centre for Marine Research (HCMR)
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NATIONAL DATA COLLECTION FRAMEWORK, DCF
(2008/199, 2010/93, 2016/1251 EK) (l1)

Aim of the project:

* Gathering the data needed to assess the status of fish stocks, the efficiency of the different
parts of the fisheries sector, the impact of fisheries and aquaculture on the ecosystem.

e Establishment of multi-annual data sets, compatible between Member States, which will
ensure the assessment of the state of fisheries resources and provide the basis for scientific
advice to be used for decision-making on the Common Fisheries Policy.

' Fulfilling Greece's other obligations to the EU (annual fleet report, management | |

________ plans, etc.) and to international organisations (GFCM, ICCAT, etc.). | '=
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In DCF through EATO AHMHTPA (FRI & INAGROK), collaborate 69 scientist:
» 43 scientific collaborators m}]
* 15 partner from FRI's permanent staff
* 11 researchers

ln
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(2008/199, 2010/93, 2016/1251 EK) (II1)

DCF actions:

v’ Biological Data:

1.Commercial fisheries: collection of biological parameters, fishing effort and
landings of catches [FRI-HCMR]

2.Data collection for recreational fisheries [FRI-HCMR]

3.Impact of fisheries on marine biological resources (PET species) [FRI-HCMR]
4.Diadromous species data collection in freshwater [FRI]

5.Research surveys at sea [FRI-HCMR]

v' Socio-economic data:

1.Economic and social variables for fisheries data collection [AGRERI]

2.Economic and social variables for aquaculture and fish processing data §
collection [FRI]

Avamrukng
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Biological Data ()

Commercial fisheries: collection of biological parameters, fishing effort and landings of catches

Collection of:

Monitoring:

1.Data on Fishing Production & Fishing Effort
v'Commercial fishing IShing ucti ishing

2.Biological data
v'Recreational fishing 8

3.Data on Social and economic data of fleet, agquaculture and manufacturing
Contribution: industry

v'In fisheries management 4.Data on effects of Fishing on the natural environment

v'In scientific documentation

Collection of data on biological variables:

v’ 3 geographic areas - GSA (Aegean, lonian, Cretan)

v" Monthly catch samples

v’ In total 4,900 individuals

v' Samples from 34 species

v’ Variables: length, weight, sex, reproductive stage, age

v’ Purpose: determination of the length and weight composition

v' Use: stock assessment
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Biological Data (ll)
Data collection for recreational fisheries

2017-2019 & 2020-21.

The objectives of the pilot study are:

v’ Estimation of the number of recreational fishermen in Greece Recreational fishermen participation rate by

v’ Monitor of the activity od recreational fishermen fishing gear and relevant overlapping subgroups

v’ Collection of detailed data on their catches e Coastal

15t phase Telephone survey

The survey was carried out by a polling company based on a specific questionnaire, from
which the average number of fishermen in each household, demographic data and fishing
activity data were determined.

Spearfishing
25t phase Logbook survey

I\/Iont-hly report of thc?lr logbook data regardmg the fishing location, fishing gear, catch Estimated recreational catch compared to the
(species, number, weight), catch retention or release. catch of the commercial fisheries

G000 1
52558.5

3t phase On site Sampling survey

40000

Three region in Greece (E. Macedonia, N. Greece, Argosaronic Gulf)
Activities: boat fishing, shore fishing, spearfishing 20000
Catches: species, numbers and weight

ENAAG®
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Diadromous species data collection in freshwater
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European eel (Anguilla anguilla):
v’ It is widely spread throughout Europe

v’ It is widespread & catadromous species
v' It has an unusual & complex life cycle
v’ It breeds in the Sargasso Sea

v Its trade is subject to CITES regulations

v’ It is characterized as:

1. "Near Threatened", Red Book of Endangered Vertebrates of Greece

European eel landings

2. "Critically Endangered", IUCN Red List of Threatened Species
v’ Stock status:

European eel landings

Landings (t)

1. Vertical decline

2.1t is estimated that only 7% of the original population exists
today

Landings (t)
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Biological Data (IV)
Research surveys at sea

224 (GRY)

International bottom trawl survey in the Mediterranean (MEDITS):

Annual survey:

v/ Started in 1995 and joined EPSAD in 2002
v All Mediterranean countries, members of the EU
v Common sampling protocol

v’ International coordinationin
FRI - GSA 22 2022
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Manne Strategy Framework Directive (MSFD)

MSFD 2012 REPORTING
Geographical Boundaries
Hellenic Republic's
Assessment Areas
Draft
(2012-10-25)
MINISTRY OF ENVIRONMENT,

ENERGY AND CLIMATE CHANGE
SPECIAL SECRETARIAT FOR WATER

Legend
- -
I__ 1 Aegean-Levantine Sea (MAL-EL-MS-AL

//72 Aegean Sea (MAL-EL-AA-AE)
North Aegean (MAL-EL-AA-NA)

I Central Aegean (MAL-EL-AA-CA)

B south Aegean (MAL-EL-AA-SA)
Levantine Sea (MAL-EL-AA-LE)

B Adriatic Sea (MIC-EL-MS-AD)

.~ lonian and Central Mediterrenean

Mainland-Islands

Scale: 1: 7.000.000
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Fisheries Management of Inland Waters and Lagoons (I)

v" DCF:

«Data Collection of Anadromous and Catadromous Inland Species»
v Framework Directive 2000/60/EC:

e «Fish Sampling of the Rivers at Eastern Macedonia-Thrace, Central Macedonia, Western Macedonia and
Thessalia»

* «Services related to the sampling and analyzes of fish fauna and phytobenthos of transitional and coastal
waters: Sampling and analyzes of fish fauna and phytobenthos of transitional waters»

v" LIFE 2020:

«Urgent measures in the Eastern Mediterranean for the long-term conservation of endangered European
eel»

v" Natural Environment And Innovative Actions 2020:

«Actions for the protection of the native species of the ichthyofauna Fudontomyzon (Caspiomyzon)
hellenicus & Cobitis punctilineata»
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Fisheries Management of Inland Waters and Lagoons (1)

Samplings in Rivers & Lagoons
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EfXINNOs: A transformative marine monitoring
network for benthic habitats

Georgios Sylaios

A Professor
AHMOK.PI;:I}T D:EMOCRITUS Democritus Unive rsity of Thrace
NANEMIETHMIO I UNIVERSITY
OPAKHX Ml OF THRACE

Nea Peramos, 2/7/2025

NEXT Black Sea Basin Programme



Co-funded by
the European Union

Hiterrey

NEXT Black Sea Basin

The value of seabed ecosystems

Seagrass forms the most vital but highly vulnerable part of the seascape.
Seagrass meadows are the “lungs” of the coastal ocean.

They support commercial fisheries and biodiversity, clean the surrounding
water, and help remove the excessive carbon dioxide from the atmosphere.

BSB00193 - EfxINNOs
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The value of sea-bed ecosystems

Seagrass is essential for marine
biodiversity and vital for underwater life.

They absorb the incident wave energy and
protect our coastal zones from erosion,
storms and floods.

Through carbon sequestration, seagrasses
sink and store carbon mitigating CC.

Seagrass meadows are very efficient
nitrogen strippers, removing chemical
elements that cause harmful algal blooms.

They are the oxygen pumps of the ocean:
1 sq.m. of seagrass produces 10 L O,/day.

BSB00193 - EfxINNOs
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Seagrass meadows under threat

Seagrass meadows are among the least protected coastal ecosystems.
Almost 30% of global seagrass areas have been lost since the late
nineteenth century. An estimated 7% of this vital habitat disappears each
year.

The main threats to seagrass include urban, industrial, and agricultural run-
off; coastal development; dredging; unregulated fishing and boating
activities; and climate change.

BSB00193 - E
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NEXT Black Sea Basin

Black Sea Seagrass communities

There are six species of seagrasses in the Black PaRRS Na
Sea: Zostera marina (eelgrass), Z. noltii, .
Potamogeton pectinatus, Ruppia maritima, R. : : |
spiralis and Zannichellia major.
The number of plant species in the Black Sea is b~
one-fourth that of the Mediterranean.
Increasing anthropogenic pressure (industry,

km

agriculture, aquaculture and tourism) in BS Zostera spp. seagrass meadow in front
coastal zones resulted in the decline of of Sarafovo, Inner Burgas Bay.
seagrasses. Berov D, Klayn S, Deyanova D,

Karamfilov V (2022) Current

Nutrient enrichment and the consequent L
distribution of Zostera seagrass

phytoplankton blooms limit light transparency. along the Bulgarian Black Sea
Epiphytes affect seagrasses negatively through . (SW Black Sea, Bulgaria) (2010-
shading and hypoxia. 2020). Biodiversity Data Journal 10:

e/8942.
BSB00193 - EfxINNOs
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Black Sea Seagrass communities

Zostera marina v Nanozostera noltii
__ -y

Bulgaria Bulgaria
Varna Varna

https://seagrassspotter.org/sighting/7167

BSB00193 - EfxINNOs

Zostera marina

Ruppia maritima

Bulgaria
Bulgaria



Co-funded by
the European Union

Hiterrey

NEXT Black Sea Basin

North Aegean Sea Seagrass
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Panayotidis, P, et al.,2022.
"Seagrass meadows in the Greek
Seas: presence, abundance and
spatial distribution" Botanica
Marina, vol. 65, no. 4, 2022, pp.
289-299.
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North Aegean Sea Seagrass
communities

768000

Panayotidis, P, et
al.,2022. "Seagrass
meadows in the Greek
Seas: presence,
abundance and spatial
distribution" Botanica
Marina, vol. 65, no. 4,
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e 2022, pp. 289-299.

Lower Limit

4516000

P. oceanica limits derived using: P. oceanica in visual census

—— Sidescan sonar Presence

——— Satellite Absence

Visual census (extrapolation)
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EfXINNOs

«Establishing an Innovative Marine Technology Transfer Network
for Enhancing the Transition to a Sustainable Blue Economy in
the Black Sea Basin»

EfxINNOs Central Scope
To develop and operate a novel, cost-effective, technologically advanced,
sustainable network of monitoring platforms, improving existing research
infrastructures, serving the joint monitoring requirements of EU Policy

Instruments and the Black Sea Integrated Monitoring Assessment Program
(BSIMAP), linking the Black Sea and the North Aegean Sea.

BSB00193 - EfxINNOs
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Specific Objectives

EfXINNOs will advance knowledge on benthic marine ecosystem functioning,
as well as on the impact of human stressors from land-based and maritime
activities.

The project will fill the gaps in data collection, data harmonization and policy
implementation among the BSB and the Med.

The project will develop a consistent approach for the protection and
restoration of the Black Sea seabed ecosystems in line to MSFD.

EfXINNOs will produce science-based policy tools to serve the directions set
by the Commission on the Protection of the Black Sea Against Pollution.

BSB00193 - EfxINNOs
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The microAUV

EfxINNOs will purchase and deploy a fleet of versatile microAUVs for the underwater
exploration of seagrass meadows.

Max Operational Depth 300 m
Endurance <10 hours®
Length <0.9m’
Hull Diameter 124 mm
Weight <9 kg

Max Speed 8 knots

Positioning GPS, INS, SPARSE-LBL
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The microAUV

Co-funded by
the European Union

NemoSens is a compact autonomous
underwater vehicle (AUV) designed for
scientific, industrial, and military
applications.

Lightweight and affordable, the open LINUX
architecture allows users to develop their
own navigation algorithms for greater
flexibility and more efficient use.

NemoSens base platform can be expanded
with custom measurement sensors (up to 2
kg), allowing you to extend research
capabilities as needed.
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Easy launch

from shore
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The microAUV

Iimage © 2021 TerraMetrics

State VY
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EfXINNOs - A Sea of Actions

a) Utilize innovative underwater platforms (like the
microAUVs) for the mapping of coastal marine
environment at selected regions of the BS and the NAS

b) Produce extensive digital seabed habitats maps,
emphasizing on marine protected species, like the
Posidonia oceanica and Zostera marina and Zostera
noltii meadows

c) Collect new data, images and videos never earlier
recorded to report on coastal marine biodiversity of the
BS and NAS

d) Collect RT data on physicochemical conditions to serve
maritime activities

e) Correlate the prevailing environmental seabed
conditions with the present health of seabed habitats

BSB00193 - EfxINNOs



EfXINNOs - A Sea of Actions

f)

g)

h)

j)

k)

Co-funded by
the European Union
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NEXT Black Sea Basin

Assess the ecological significance and delineate
ecologically-sensitive regions and prioritize potential
marine protected areas

Evaluate the existing threats that seabed habitats and
benthic biodiversity face

Develop policy tools and directions to protect seabed
habitats from man-made impacts

Link project outputs to EU Environmental Legislation
(e.g., MSFD, MSPD, Biodiversity Strategy) with the
objectives of SRIA and BSIMAP

Communicate results and raise awareness to minimize ﬁ w e
threats (e.g., marine litter at sea bottom, trawling, .
pollution, human actions like shipping, cables, etc.)
Educate people on the significance of coastal marine
biodiversity protection

Report results and policy recommendations to the
Common Maritime Agenda Steering Group of the BSEC




Co-funded by
the European Union

HILCITICyYy

NEXT Black Sea Basin

EfXINNOs - A Sea of Actions

m) Communicate results and raise awareness to minimize
threats (e.g., marine litter at sea bottom, trawling,
pollution, human actions like shipping, cables, etc.)

n) Educate people on the significance of coastal marine
biodiversity protection

o) Report results and policy recommendations to the
Common Maritime Agenda Steering Group of the BSEC
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The Target Audience

EfXINNOs aims to familiarize the broad BSB public with the conditions prevailing
on the seabed, the current status of key benthic habitats and ecosystems, the
level of marine litter pollution and the harm humans do on these vulnerable
ecosystemes.

The target audience of EfxINNOs at first level is the broad public.

At second level, the target audience is all supranational, national, regional and
municipal authorities responsible for the protection of the BSB environment, the
establishment of MPAs, and the minimization of human pressures.

Finally, the third level target audience of EfxINNOs is the marine and maritime
users, namely fishers, aquaculture operators, port authorities, shipping
companies, oil and gas operators, touristic agents, etc.
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Supporting EU Policies

Biological
diversity

is maintained

Elements of marine
food webs
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hydrographical

conditions
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Descriptor 7: Permanent alteration of

hydrographical conditions does not

adversely affect the ecosystem
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does not cause
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not adversely alter the ecosystem

Eutrophication
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Commission on the Protection
of the Black Sea Against Pollution

Black Sea Integrated Monitoring
and Assessment Program
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Expand Monitoring Capacities
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Interconnect EfXxINNOs to EU
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The Time Plan

1.ldentify ROI for mAUV -
2.ldentify ROI for buoy -
3.License for Deployment -

4.Tender Technical Specifications -
5.Instrumentation Training Workshops -

DUTH

owner
-

6.Collect and harmonize data, images and videos -
7.Process SSS data, images and videos using ML -
8.Assess benthic habitats health -

9.Process physicochemical buoy data using ML -

ISU

10.Evaluate marine litter and marine pollution risk -
11.Policy recommendations -

NIMRD
12.Videos on benthic ecosystem status -
13.Local Workshops (5) -

14.The EfxINNOs project International report -
15.Link data to CMEMS -

16.The EfxXINNOs Hackathon -

17.Communication start-up activities -

TUV

UBBSLA

18.0rganisation of Public Events -
19.Publications, Website & Social Media -

2025-01 2025-07 2026-01 2026-07 2027-01
date
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Budget Overview

Interreg 1,479,283.56 Euros
Funds

Other public

L 164,364.84 Euros
contribution

Total project 1,643,648.40 Euros
budget
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The Consortium

1. Democritus University of Thrace — DUTH (EL, Leader)

Union of Bulgarian Black Sea Local Authorities - UBBSLA (BG, P1)

3. National Institute for Marine Research and Development “Grigore Antipa” —
NIMRD (RO, P2)

4. llya State University — ISU (GE, P3)

5. Istanbul University — IU (TR, P4)

6. Technical University of Varna —TUV (BG, P5)

. ‘\‘ by 3
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ROIs Definition - Bulgaria

[ Bulgaria's ROIs
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ROIs Definition - Romania

[__] Romania's ROIs Pipelines/Offshore Installations Dredging
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ROIs Definition - Turkey

EfxINNOs

[ Tiirkiye's ROIs Pipelines/Offshore Installations Dredging
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ROIs Definition - Greece

[ Greece's ROIs
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Buoy Tendering and Delivery in Georgia (ISU)

RT recording of physicochemical
parameters from the water surface
Water quality measurements of sea
surface temperature, electrical
conductivity, turbidity, and dissolved
oxygen

Buoy deployment at Poti Port
Platform to collect, process, and
visualize data

Tiles © Esri — Source Esn, | cubed. USDA, USGS. AEX. GeoEye, Getmapping. Aerognd. IGN. IGP. UPR-EGP. and the GIS User Communi

S¢
Development: Municipality of Kavala
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The Varna Workshop — Our First Public Event

« More than 60 attendees

« Stakeholders from government,
local authorities, research institutes,
and universities

« Scientists, students, civil society,
and industry contributed to the
event.

« EfXINNOs was unveiled, project
objectives were presented,
networking with stakeholders was
fostered.

« A press conference was featured
during the workshop, attracting
significant interest from journalists
and increasing the project’s
visibility.
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Our first Newsletter
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ILIA STATE UNIVERSITY (ISU)
ALREADY SELECTED THE PILOT AREA IN GEORGIA

The Poti New Port area was selected as EfXINNOs pilot for the
deployment of a physico-chemical buoy at coordinates
42.09.558'N; 41.38. 997°E_ This site ensures:

= Safe deployment: The location is relatively sheltered yet
exposed enough for meaningful data collection.

= Scientific relevance: The data collected will allow
comparisons with earlier findings, particularly regarding
chlorophyll concentrations and organic pollutants.

The buoy's sensors will measure parameters such as
temperature, pH, conductivity, turbidity, salinity, dissolved
oxygen, and chlorophyll-a to provide continuous chemical
monitoring of the Black Sea waters.

ISU has initiated and made significant progress in securing
permissions for buoy deployment. Key stakeholders engaged
include:

= Poti Port Administration
= Maritime Transport Agency
= State Hydrographic Service
The licensing process is nearing completion, ensuring

compliance with necessary regulations for deployment in
Georgian waters.

Waves of Innovations!

Welcome to the first newsletter of the EfXINNOs
project, supported by the Interreg NEXT Black Sea

Basin Programme.
0% " a
®Mme §

i5Y,

‘i'

A

S,

amp

Discover more project updates!

e —
Moreover, the project
activities implemented in

Tarkiye by our project partner
Istanbul University (IU) will
be part of Programme filming
mission. During the period
20" - 23¢ of May, 2025 the
team of TESIM, the technical
assistance project funded by
the European Commission to
support the implementation
of cross-border cooperation
programmes under the
Neighbourhood Policy (ENI
CBC, Interreg NEXT) will be in
Tarkiye on their next
audiovisual mission to
showcasing the activities
implemented there in the
frame of EfxINNOs project.

ISU has completed the buoy's
and its sensors' technical
specifications. Currently, the
procurement of a buoy is In
process, and just after delivery,
the installation will be started.

7lPage
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The Varna Study Visit — Searching for Kiosk Sites

 Check “on ground” the various
options available for the
deployment of the info kiosks

* Provide a better understanding
of the project's scope and impact
to the involved local authorities

« Make a tangible connection of
the research and monitoring
activities planned for the
Bulgarian Black Sea coast with
the place-based local
development operations.
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The EfxINNOs Communication Package
E AEIFMA EEQOYAAOY
A ZHMEIQMATAPIO
print.xirafi.gr & AEIFMA ZTYAO:
Interreg [l -t vren
NERT sieccsianionn interreg m | S

eranios Responsible for publication
nion of Eulgarian Black Sea Local Authorities (UBBSLA)

o

L

@ https://envrio.org/efxinnos

C e ¥,
Waves of Innovation

BSB00193 - EfxINNOs https://envrio.org/e”

Duration

08/2024 - 02/2027
AEIFMATIA
MMNAQYZAKIA:

Total budget

1.643.648,40 € EfxINNOs is a transnational project that aims to

ostablish and operate an Innovative Marine i irafi o ; .
pei print.xirafi.gr UNpootd éyn niow éyn

Technology Transfer Network for enhancing the
transition to a sustainable Blue Economy in the Black
Sea Basin. EfxINNOs will develop a novel, cost-

EU funding offactive, tachnologically-advanced network of

1.479.283,56 € platforms collecting data, images and videos on the
marine biodiversity of the Black Sea and the North
Aogean Sea.

eres W | 82

Co-funded by
the European Union

The Poster The Leaflet
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The EfxINNOs Volunteers’ Package

AEIFMATIA

E MMNAOYZAKIA:
print.xirafi.gr pnpootd éyn niow 6yn
T
e B |6

The T-Shirts

NOs
l,/ J?ﬂ?(\l\\

= -

print.xirafi.gr

AEITMATIA
TZANTEZ:

Interre! B ‘
NEXT mgsu-m kit %
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The EfXINNOs Web Site

About Us

Efxinnos Project

EfXINNOs is a collaborative project aimed at developing a
sustainable and advanced marine monitoring network to
assess and protect the benthic ecosystems of the Black
Sea and North Aegean Sea. Utilizing a combination of
mobile and static platforms, including autonomous
underwater vehicles (AUVs) and remotely operated
vehicles (ROVs), the project will collect and analyze data
on marine biodiversity, human impacts, and ecosystem
health using machine learning and Al tools. The initiative
aligns with EU environmental policies and promotes
transnational cooperation to fill gaps in data collection,
harmonization, and policy implementation. EfxXINNOs will
produce science-based recommendations, foster
professional development through workshops and
training, and raise public awareness about marine
pollution, conservation, and the sustainable Blue
Economy. The project involves a diverse partnership of
research institutions across the Black Sea Basin, aiming
to create a lasting network for ecosystem protection and
responsible marine resource management.

https://envrio.eu/efxinnos/
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| £ Enhancing the Transition to aSustainable Blue Economy in the Black Sea Basin
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EfxINNOs ROV Training Workshop

Date: Friday, 18 April 2025

Time: 08.30-17.00

Meeting point: Istanbul University, Faculty of Aquatic Sciences, 16 Mart Sehitleri Str.,No: 2
Vezneciler, Fatih, istanbul

Venue: YUNUS-5 R/V Haydarpasa Port, istanbul

AGENDA
08.30 Meet at the Faculty of Aguatic Sciences, U
08.45 Transfer to the YUNUS-5 R/V (from IU to Haydarpasa Port)
10.00 Departure from Haydarpasa Port
10.20 Presentation of the day's activities
12:00 ROV Theoretical training & Technical briefing
13.00 Lunch break
14.00 Preparation of the field equipment and supplies
14.15 ROV Practical session, field survey
!" i 16.00 Post-Survey examination of ROV recordings
7 Atraining session will be held as part of fhc fx ) . )
Pro/ect to teach how to operate the ROV device, which 16.30 Discussions and conclusion
o will be used to study seagrass meadows in the Black Sea. 17.00 Return to Faculty of Aquatic Seiences, IU

(©) efinnos._tr Y efxinnos@istanbul edutr
@ efuinnos_tr https://efxinnos.istanbul.edu.tr
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Thank you!
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Buoy deployment and data in Georgia

Ketevan Kupatadze
llia State University

3.06.2025, KAVALA

BSB00193 - EfxINNOs . I NEXT Black Sea Basin Programme
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ISU TEAM-KETEVAN KUPATADZE

BSB00793 - EfXINNOs S——— s e NEXT Black Sea Basin Programme
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ISU TEAM- MAMUKA MODEBADZE
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ISU TEAM- TAMAR EDISHERASHVILI

BSB00193 - EfxINNOs NEXT Black Sea Basin Programme
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Outline of the Presentation

ldentify an area of interest for the physico-chemical

buoy installation and deployment process.

Data collected by surface buoy;

BSB00193 - Ef<INNOs B — — NEXT Black Sea Basin Programme
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ldentify an area of interest for the physico-
chemical buoy installation

The Poti Sea Port is a major seaport and harbor off

the eastern Black Sea coast at the mouth of the Vf

Rioni River in Poti. Location
at 42°9'18"N 41°39'16"E

The Poti seaport is a cross point of the Trans-
Caucasian Corridor, a multinational project which
connects the Romanian port of Constanta and
Bulgarian port Varna with the landlocked countries
of the Caspian region and Central Asia.

BSB00193 - EfxINNOs ~ NEXT Black Sea Basin Programme


https://geohack.toolforge.org/geohack.php?pagename=Poti_Sea_Port&params=42_9_18_N_41_39_16_E_
https://geohack.toolforge.org/geohack.php?pagename=Poti_Sea_Port&params=42_9_18_N_41_39_16_E_
https://geohack.toolforge.org/geohack.php?pagename=Poti_Sea_Port&params=42_9_18_N_41_39_16_E_
https://geohack.toolforge.org/geohack.php?pagename=Poti_Sea_Port&params=42_9_18_N_41_39_16_E_
https://geohack.toolforge.org/geohack.php?pagename=Poti_Sea_Port&params=42_9_18_N_41_39_16_E_
https://geohack.toolforge.org/geohack.php?pagename=Poti_Sea_Port&params=42_9_18_N_41_39_16_E_
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Identify an area of interest for the physico-chemical buoy installation
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Buoy deployment-29 April,2025

BSB00193 - EfxINNOs C— - . ' NEXT Black Sea Basin Programme
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Buoy deployment-29 April,2025

NEXT Black Sea Basin Programme
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Buoy deployment

Temperature; conductivity
electrode (0-500 mS/cm)
(salinity) turbidity
analyzer(no
wiper)(0~10/100/1,000/4,0
00 NTU),

chlorophyll a analyzer(no
wiper)(0~500 mg/L)
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Oxygen Saturation

Georgia

Measurements Data

© Pl kot M
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=@~ Oxygen Saturation (%)

05/01/25 00:00 - 06/24/25 14:30
05/01/25 00:00 - 06/24/25 14:30

Oxygen Saturation (%)

Y Axis Values:  63.63 136.26 m

Minimum value = 63.63 | Maximum value = 136.26 | Average value = 106.05

BSB00193 - EfxINNOs NEXT Black Sea Basin Programme
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*Oxygen saturation values above 100 indicate supersaturation, which can
happen during periods of intense photosynthesis, typically by aquatic plants
or algae, especially under strong sunlight.

*The average value of 106.05 suggests that the water body experienced
periods of significant biological activity.

*The minimum value of 63.63 indicates some periods of low oxygen
saturation, which could potentially stress aquatic life if prolonged.

*A wide range between min and max suggests fluctuating environmental or
biological conditions, possibly due to temperature changes, algal blooms, or
varying flow rates.

BSB00193 - EfXINNOs R NEXT Black Sea Basin Programme
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Georgia

Measurements Data
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Chlorophyll a (ppb)

Y Axis Values: 3 10684 m

Minimum value = 3 | Maximum value = 10684 | Average value = 3516.08

BSB00193 - EfxINNOs NEXT Black Sea Basin Programme
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*Chlorophyll-a is a key indicator of algal biomass.

*VValues above 10,000 ppb (10 mg/L) indicate a very high
concentration, possibly reflecting an algal bloom.

*The average of 3,516 ppb also points to consistently elevated
algal activity over the monitoring period.

*The relationship between high chlorophyll and supersaturated
oxygen (noted above) further supports the likelihood of significant
photosynthetic activity, possibly linked to eutrophication or nutrient
loading.

BSB00193 - EfXINNOs ST s NEXT Black Sea Basin Programme
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Humic substances (HS) mainly humic acids constitute the major
fraction of natural organic matter in water supplies. They play an
important role in the formation of harmful disinfection by
products.

The main component is of fulvic acid, dissolves well in sea water
and is active throughout the pH range.

CH3Sn; CH3Hg; CH3Pb; CH3Cd-CH3Met;

BSB00193 - EfxINNOSs o NEXT Black Sea Basin Programme
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DATA VIEW VIA CHART
Georgia =
Measurements Data
3k
Chlorophyll a (ppb) - Average 1 Week/.
Tuesday, 1 Jul 2025
Water Temperature (oC) - Percentile 1 Week: 23.28
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Oxygen Concentration
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Georgia

Measurements Data

Oxygen Concentration (mg/L)

10

-®- Oxygen Concentration (mg/L)

05/01/25 00:00 - 06/24/25 14:30
05/01/25 00:00 - 06/24/25 14:30

Oxygen Concentration (mg/L)

Y Axis Values: 5.62 11.87 m

Minimum value = 5.62 | Maximum value = 11.87 | Average value = 9.94

BSB00193 - EfxINNOs NEXT Black Sea Basin Programme
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*An average near 10 mg/L is generally good for aquatic life.

*The minimum of 5.62 mg/L is approaching levels that may
stress some sensitive species, especially during night or early
morning when photosynthesis ceases.

*The maximum aligns with the high oxygen saturation levels,
likely caused by photosynthetic activity (algal blooms indicated
by chlorophyll-a data).

BSB00193 - EfxINNOs o NEXT Black Sea Basin Programme
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Turbidity

Georgia

Measurements Data

200

Turbidity (NTU)
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Turbidity (NTU)

Y Axis Values:  4.65 220.97 m

Minimum value = 4.65 | Maximum value = 220.97 | Average value = 15.62

BSB00193 - EfxINNOs NEXT Black Sea Basin Programme
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Turbid water are a quite frequent phenomenon in coastal waters, in particular in shallow
soft bottom coasts and at the mouths of rivers and estuaries.

Turbidity is caused by small particles in the water, ranging from half a micron to several
millimeters, some of mineral composition, such as clay minerals, and others of organic
origin.

All these particles can be summarised under the term Suspended Particulate Matter
(SPM).

GRAVEL SAND SILT CLAY ALGAE

BSB00193 - EfxINNOs NEXT Black Sea Basin Programme
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Conductivity

Georgia
Measurements Data
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Uncompensated conductivity (mS/cm)
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05/01/25 14:00 - 06/24/25 14:30
Uncompensated conductivity (mS/cm)
Y Axis Values: 7.37 26.32 m
Minimum value = 7.37 | Maximum value = 26.32 | Average value = 20.32 F e I s e
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-@- Uncompensated conductivity (mS/cm)

05/01/25 14:00 - 06/24/25 14:30
05/01/25 14:00 - 06/24/25 14:30

Uncompensated conductivity (mS/cm)

Y Axis Values: 7.37 26.32 m

Minimum value = 7.37 | Maximum value = 26.32 | Average value = 20.32

*These values are quite low, suggesting very low ionic concentration—
typical for freshwater bodies with minimal pollution or mineral input.

BSB00193 - EfxINNOs o NEXT Black Sea Basin Programme
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Georgia
Measurements Data
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2 Water Temperature (0C)
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Water Temperature (oC)

Y Axis Values:  13.42 25.71

Minimum value = 13.42 | Maximum value = 25.71 | Average value = 19.01
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Temperature (° C) Conductivity (uS/cm)
Range: 13.43 - 25.71 Range: 7.37 - 26.32
Average: 19.00 Average: 20.32
Turbidity (NTU) Chlorophyll-a (ppb)
Range: 4.65 - 220.97 Range: 3 - 10,684
Average: 15.62 Average: 3,516.08
Oxygen Concentration Oxygen Saturation (%)
Range: 63.63 - 136.26
(mg/L) Average: 106.05
Range: 5.62 - 11.87

Average: ddsnnmnnssnna..
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¢ The high chlorophyll-a concentrations and oxygen supersaturation strongly indicate
the presence of eutrophic conditions and algal blooms.

¢ Turbidity spikes likely result from biological blooms and/or episodic sediment
inputs.

¢ Periods of oxygen deficiency (minimum 63.63% saturation) suggest that while
photosynthesis boosts oxygen during the day, decomposition or respiration processes
reduce oxygen at night.

¢ Temperature patterns support seasonal biological activity, with warmer conditions
likely intensifying algal blooms.

¢ Low conductivity points to limited salt or pollutant inflow, suggesting blooms are
prlmarlly nutrlent drlven rather than due to urban or 1ndustr1al dlscharges

e e e a e
—aT
S = F
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NE XT Black Sea Basin

RECOMMENDATION

e Nutrient Monitoring: Regular testing of nitrogen and
phosphorus to assess eutrophication sources.

e Algal Bloom Surveillance: Monitor for harmful algal species,
particularly during peak chlorophyll periods.

e Diel Oxygen Studies: Investigate day-night oxygen cycles to
guantify hypoxia risk.

e Management Actions: Consider mitigation strategies to reduce
nutrient inputs if bloom intensity poses ecological or health risks.
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THANK YOU FOR YOUR ATTANTION
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ROV Data in Turkiye

Assessment of benthic habitat
«Non-destructive» METHODOLOGY

Yelda AKTAN, Benal GUL, Cumhur H. YARDIMCI
Istanbul University
Turkiye

EfoNNOs Instrumentatlon Tralnlng Workshop on AUV use, data collectlon anddat E!ocessmg
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STUDY SITE

Specific Areas on the Turkish BS Coastal Zone

1. Cilingoz Natural Park-Kumkdy (west of Bosphorus)
2. Riva-Cebeci (east of Bosphorus)
3. Bosphorus Strait

B3
A X e
B

>

Kiregburnu

e Earth

Data SIO; NOAA, U.S
Data LDEO-Colur
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FIELD STUDY

For each site:

> Acquisition of aerial imageries from Google Earth Pro.

> Determination of the pilot sites due to the presence of macrophytic
communities.

» Monitoring the critical habitats & marine litter:
Capturing the photogrammetric imagery by manta-towing the ROV

» Groundtruthing the optical methods with georeferenced diving:
Detect the outlines of macrophytic communities by GPS coordinates.

> Estimation of macrophytic cover (%):

X replicated photoquadratic vertical projection (20x20 cm) in a standart
depth.

BSB00193 - EfxINNOs
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DATA PROCESSING

For each site:

» Assesment of phytobenthic composition from the ROV

|
» Extract the frame
images from the video

imageries.

» Integration of collected data (aerial, photogrammetric,

diving coordinates) to ArcGlS.

» Evaluation of the relations between the ecological status
of phytobenthic communities (EEI) and the
anthropization level (LUSI).

BSB00193 - EfxINNOs
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6 2 EEI >4 0.5 2 EQR > 0.25 Moderate
4 2 EEI>2 0.252EQR>0 Low
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Data processing

» Human impacts will be reported using the Land Uses Simplified Index (LUSI)

>  For each site, % of land use (urban, agricultural, industrial) will be calculated within 1.5 km from the
coastline.

> Land uses scores will be used in the formula below to calculate LUSI.

v Efxinnos LUSI & EE| - Excel

Ekle Sayfa Diizeni Formdller Veri Gozden Gegir Gortintim Acrobat Q@ Ne yapmak istedigini 9
% Calibri 1 AN TE= Z¢Metni Kaydir Genel M =: g 4 <
) By~ - = v 5’ 2~ C
Yapistr . K T A- - &1-A- === €&3= SBirestirve Ortala~ &~ % 9 %9 % Kosullu ~ Tablo Olarak Hucre E
- > Bicimlendirme ~ Bigimlendir - Stilleri ~
Pano [ Yazi Tipi T Hizalama I Sayl I Stiller
K16 - fr

Straight

Urban (% Agricultural (%  Industrial (% Riverine (mean Coastline Correction
landuse) landuse) landuse) salinity) Score morphology factor
<10% <10% >37.5 0 Concave 1,25
<33% 10-40% >10% 34.5-37.5 1 Convex 0,75
33-66% >40 % <34.5 2 Straight 1
> 66 % 3

e
16

LUSI = (urban score + agricultural score + industrial score + riverine score) x coastline correction factor
BSB00193 - EfxINNOs
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Calculation of the Ecological
Evaluation Index (EEI) after
sorting and estimating the
cover ecological status groups
(ESGs) (Orfanidis et al. 2003).

Co-funded by
the European Union

and ESG 1l groups.

ESG | (Dominance of slow growing - late successional seaweeds)

—

Functional characteristics of marine benthic macrophytes

Ecological State Group
ESG Il
ESG Il
ESG I
ESG |
ESG |

ESG I

ESGI

Functional form
group

A. Sheet

B. Filamentous
C. Coarsely
Branched

D. Thick Leathery
E. Jointed
Calcareous

F. Crustose

G. Seagrass

10=EEI>8

12EQR>0.75

82EEI>6 | 0752EQR>05 |
62EEI>4 | 052EQR>025 | Moderate
426152

2

0.252EQR>0 Low
0

Nutrient increase

Water transparency decreas:e

Seagrasses Thick leathery Jointed calcareous Crustose Sheet Filamentous
Zostera marina Cystoseira spp.  Corallina spp. Lithothmanion spp. Ulva spp. Cladophora spp.
Zostera noltei Fucus spp. Jania spp. Peysonnelia spp. Porphyra spp.  Polysiphonia spp.
Cymodocea nodosa  Sargassum spp. Ceramium spp.
Stuckenia spp. Padina pavonica Antithamnion spp.
(P g spp.) Z dinia typus

Morphology Longevity (Succession) Genera

Foliose

Coarsely branched
upright

Thick blades and
branches
Articulated
calcareous upright
Epilithic prostrate
encrusting
Differented from

Annual (Opportunistic)
Delicately branched Annual (Opportunistic)

Ulva, Enteremorpha, Dictyota, Scystosiphon

ESG Il (Dominance of fast growing - opportunistic seaweeds)

Coarsely branched ~ Microalgae
Caulerpa spp Cyanobacteria
Gracilaria spp.

Laurencia spp.

Chaetomorpha, Cladophora, Polysiphonia, Ceramium, Spyridia

Annual (Mid-successional) Acanthophora, Caulerpa, Chordaria, Gracilaria, Laurencia, Liagora

Perennial (Late-
successional)
Perennial (Late-
successional)
Perennial (Late-
successional)
Perennial (Pioneers to

foliose to cylindrical late-successional)

Cystoseira, Chondrus, Fucus, Laminaria,Padina, Sargassum, Udotea

Amphiroa, Corallina, Halimeda, Galaxaura, Jania

Hydrolithon, Lithothamnion, Peysonnelia

Cymodocea, Posidonia, Ruppia, Zostera

BSB00193 - EfxINNOs
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J13 - Jx

A B C D E F G H | J K L M N
1
2 Acetabularia |
3 Acanthophora ]
4  Amphiroa |
5 Anadyomene |
6 Antithamnion 1
7 Bryopsis ]
8 Calithamnion 1
9 Caulerpa 1l
10 Ceramium 1l
11 Chaetomorpha 1]
12 Champia 1
13 |chondria 1
14 Cladophora I
15 Codium 1
16 Colpomenia ]
17 Corallina |
18 Cystoseira |
19 Dasya 1l
20 Dermatolithon |
21 Dictyopteris 1
22 Dictyota I
23 Ectocarpus 1
24 Enteromorpha ]
25 Erithrotrichia 1
26 Flabellia |

LUSI | EEI | List for LUSI | List for EEI @ 4
Hazir BB I 7l - ] +

w N

w
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ROV (Remotely Operated Vehicle)
516

GENERAL SPECIFICATIONS

Width : 560 mm

Length : 324 mm

Weight (in air) : 21 kg

Body Material : Anodized Machined Aluminum,
POM, & Buoyancy Foam

Window Material : Acrylic

Depth Rating : 500 m

Operating Temp : -10 to 50 °C

ROV Electrical System
Battery Voltage : 14.8 v 250 Wh Li-ion

Battery Run Time : 2 - 3 Hours (30-sec Battery Change)/

Thruster Control : 100% Reversible

BSB00193 - EfxINNOs
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SONAR SYSTEMS
Sonoptix ECHO Multibeam Sonar
The Oculus M-Series Multibeam Sonar

Cerulean Omniscan450

NAVIGATION

The SeaTrac USBL

WaterLinked Underwater GPS G2
Cerulan Mark 11l ROV Locator
WaterLinked A50 & 125

AUXILLARY CAMERA
DVL Low Light Camera
4k Camera Optic ZOOM

the European Union

MANIPULATORS&TOOLS
Newton Gripper

Reach Robotics Manipulators
Sediment Sampler
Swappable Jaws

ADDITIONAL SENSORS
Altimeter

Dissolved Oxygen

pH Sensors & ORP Sensors

BSB00193 - EfxINNOs
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How can Research Projects
arrange inclusion of new marine
data into EMODnet

Dick Schaap - MARIS

coordinator EMODnet Ingestion Efx I N N O S p rOj e Ct
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European Marine Observation and Data Network (EMODnet) EMODet

« EMODnet was initiated by

EU DG MARE in 2009 One central Y 10CEAN ntral
* Focus on European data Map M 1 EMODnet b et ettt -4

to visualise all EMODnet data
products and services in '

support of Blue Economy,

One single portal +100
use cases

a  partners

Blue Environment and Ao Discover, visualise and .
Marine Knowledge s download marine data and products
\ e {7-’* across 7 thematics and hundreds of parameters 55 =

* Seven thematic groups and
an ingestion service |
+ EMODnet is the EU in-situ [ () 2 N 1)

AV S

HUMAN ACTIVITIES CHEMISTRY e

data serwce, ne>.<t to i N e oo

Copernicus Marine for A ‘ il

forecasts and satellite data oy
EMODnet
Bt

https://emodnet.ec.europa.eu/en 2




EMODnet: Unlocking and democratising marine data, information and
knowledge: Open and free for all

Bathymetry

L4

Seabed

4

Wi
v )

https://emodnet.ec.europa.eu/en

.—"":-'.'H‘r‘; .

Ean, DsLorme. GEBCO, NOANGUC, and ot ¥iontroutors

& Human Activities
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European Marine
Observatien and
Data Netwarx
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Value of EMODnet for EU Research and Innovation Projects

* EMODnet provides open and free baseline pan-European marine data and data products
that can be used in R&Il activities towards a better understanding of the ocean
environment, ocean applications, conservation and management.

* See the EMODnet portal for use cases & data sharing success stories

* Horizon Europe Projects, collecting in situ marine environmental and/or human activities
data, have a contractual obligation to make their data available via open access.

* The EC aims to streamline this through EMODnet, as its in-situ data service.

* Contributing to EMODnet will facilitate R&l projects to make their data compliant to
FAIRness principles

* Moreover, R&l projects and researchers get wider recognition by acknowledgement in
EMODnet products and by wider use of their data.

* Finally, it contributes to extending the reach of their work, as EMODnet is feeding into
larger initiatives such as the EU Digital Twin of the Oceans (EDITO) and global UN Ocean
Decade.

https://emodnet.ec.europa.eu/en

oy

European Marine
Observatien and
Data Netwarx
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EMODnet interacts with data infrastructures and networks for getting FAIR <V
data |

* The EMODnNet Thematic groups rely and
interact with European marine data

infrastructures such as SeaDataNet, I’EMC';Drr‘s:rine —
EurOBIS, EGDI, ICES, and others. dataicein oo
* These infrastructures have established g m
. . > E M pan-European data products*
nodes in many European countries. ;
* Their data centres offer validation, long "
term stewardship, and FAIR e —
documentation, following agreed IR

water/air/seafloor) are the foundation

CO m m u n ity Sta n d a rd S . of the EMODnet marine data pipeline

* Many are members of EMODnet
Ingestion

https://emodnet.ec.europa.eu/en 5




EMODnet Data Ingestion services Py

A free and open EU service to all for submission and sharing of marine data '%OD"E‘*
e Data Submission service for delayed mode datasets
following ISO 19115-2 standard, compliant with the INSPIRE model
° ° N " “MARIS £y ml _ﬂrth .
* Discovery and Access service VIR e e TR o s
ORI,
publishing completed submissions as-is and elaborated @ Tramer o _outaes &0 GV L @
°JNCC S . \Nt' @ —
e Services for integrating operational data sooer B oy Q) SE8 HUMAN ACTIVITIES
together with EMODnet Physics ‘ @ aw"e‘ e ‘
* Guidelines <
CHEMISTRY g EI\EL SH_M PHYSICS

Standards, tools, and services for different data types

 Large network of expert data centres
Giving guidance and support for DMPs and adopting standards

m%*.‘,ﬁ e @ %

SEABED
HABITATS

Network of 50 Data Centres, specialized marine
centres, and all EMODnet thematic coordinators

https://emodnet.ec.europa.eu/data-ingestion :



Recommendations to EU R&I projects Py
EMODnet

* EU R&lI projects should initiate, formulate, and deploy DMPs themselves, &
taking into account their research and data collection plans, and ‘.()7 EMODnet .

considering the community standards and practices as promoted and a2 | =

Dl Ntwok

used by EMODnet.

EMODnet for Horizon Europe and EU Mission
Restore our Ocean and Waters: Guidelines

* They can seek support from EMODnet Ingestion for reviewing their  for European project data submissions
DMPs, before these are published and deployed, and for possible  veiedass ausbiessses

Data from the marine environment are a valuable asset. Rapid access to reliable and accurate marine

H H data and information is vital in addressing threats to the marine environment, in the development
I I latc l I la Ing Wlt re eva nt ata Centres. of policies and legislation to pr able areas of our coasts an i i
rrrrrrr h with the evidence-basi and the complex| systel
uture changes. Likewise, better quality and more easily accessible marine datais a

nd Waters: Guidelines for European project data submissions

our Ocean ai

prerequi: or fur stainable economic development, so-called ‘blue growth’, and to achieve
the ambitious targets of the EU Green Deal and EU Mission: Restore our Ocean and Waters.

ion Restore

* The data submission service of EMODnet Ingestion can be used for B o oo oo oo

Commission in situ marine da1a service, and a ﬂagsmp initiative funded by EC DG MARE.
Complementary to Coperni e, EMODnet is of the main Marine Knowledge Initiatives of

transfer, albeit for well documented and formatted metadata and data e i v
sets, following the guidelines as posted on the EMODnet portal.

Europe and EU Missi

Horizon

Geology

Bathymetry Biology Chemistry

for

* EMODnet Ingestion could also assist for sharing operational data streams
with the EMODnet operational oceanography data exchange. T e s

depth), and coastlines, = distribution of species
e.g., Digital Terrain
Model

https://emodnet.ec.europa.eu/data-ingestion 7




Guidelines for different data types gy

EM?DnEt

* At the EMODnet website you can find more details about EMODnet Ingestion, B
including guidance for Research Projects about these common standards.

* https://emodnet.ec.europa.eu/en/data-ingestion

* https://emodnet.ec.europa.eu/en/data-ingestion#tguidelines-for-european-
projects-data-submissions

* https://emodnet.ec.europa.eu/en/data-ingestion#fguidelines-for-different-data-
types

* EMODnet Ingestion could also assist for sharing operational data streams
with the EMODnet operational oceanography data exchange:

https://emodnet.ec.europa.eu/data-ingestion 8
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EfXINNOs project — what to do? gy
EMODnet

* EfXINNOs aims to use ROV and buoy to map seagrass habitas, seabed marine litter B

and collect physico-chemical conditions in the Black Sea and the North Aegean Sea.

In Bulgaria, Romania and N. Greece use will be made of microAUV equipped with

camera and side scan sonar, while in Turkey an ROV and in Georgia a buoy has been

deployed.
* Three data types:
e CTD data => interesting for SeaDataNet

» Seabed Marine Litter => interesting for EMODnet Chemistry

» Seagrass => interesting for EMODnet Seabed Habitats

https://emodnet.ec.europa.eu/data-ingestion 0




EfXINNOs project — what to do: SeaDataNet for physical and chemical data gy

EMODnet

SeaDataNet: https://www.seadatanet.org
PanEuropean data management infrastructure for marine and
oceanographic data and provides metadata discovery and data

access services to the data holdings of a distributed network of SeaDataNet
more than 100 connected marine data centres from 35 countries.

Specific file have been developed and used for data exchange: p i mEmE

* SeaDataNet Common Data Index (CDI) metadata format il

* SeaDataNet ODV4 ASCII data format for profiles, time series o —
and trajectories,
» SeaDataNet NetCDF with CF compliance data format for e
profiles, time series and trajectories, o 225
* manuals and guidelines on the data transport formats
* https://www.seadatanet.org/Standards/Metadata-formats/CDlI
 MIKADO and NEMO tools for formatting:
https://www.seadatanet.org/Software

IA‘AALV

Prepare metadata and data as SeaDataNet and submit via EMODnet Ingestion = Submission service

https://emodnet.ec.europa.eu/data-ingestion 10
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EfXINNOs project — what to do: Seabed Marine Litter ey

. EMODne
EMODnet Chemistry: - T

https://emodnet.ec.europa.eu/en/chemistry

sssssssss

Compiles harmonized data collections for Marine Litter:
* Beach Litter

* Sea Floor Litter

* Micro Litter in sediments and biota

Tools and formats are available at: v =
https://emodnet.ec.europa.eu/en/chemistry#fmarine-litter = =

But for Sea Floor Litter we work with data from trawls with
nets.

https://cdi-
chemistry.seadatanet.org/search/welcome.php?query=3205
&query code={9E139DFB-0605-442F-BE37-D8628479EBCA}

Using videos is under development in international
cooperation and European Al projects.
Metadata specifications for videos are well progressing.

Prepare full documentation on the videos specifying time, place, who, camera details etc and submit via
EMODnet Ingestion = Submission service OR else (big data) inform us by email

https://emodnet.ec.europa.eu/data-ingestion 1
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EfXINNOs project — what to do: Seabed Marine Litter ey

. EMODnet
EMODnet Chemistry: [ R
https://emodnet.ec.europa.eu/en/chemistry

 More about Sea Floor Litter

Qe mifit 1 + a

* Go to:
https://emodnet.ec.europa.eu/en/chemistryfmarine-  =- - @ o
litter

e and click on:
* Sea Floor Data Flow to get more info on formats and

classifications:

uuuuuuuuuu

- Sea Floor Litter Data-Flow

yyyyyyyyyy

1. Format Data
o Use the guidelines and forms [4 for gathering marine litter data; httpS .//Cd I-

© Jee D Marne Liferhanager ool fo format daa chemistry.seadatanet.org/search/welcome.php?query=3205
o See ICES vocabularies [4and to describes Sea Floor litter data;
A &query code={9E139DFB-0605-442F-BE37-D8628479EBCA}

o Download some Example files [2

2. Validate Data
Use EMODnet SeaFloor Format Validator [2 to validate data.

3. Send Data
Send the data to info@emodnet-chemistry.eu

12

https://emodnet.ec.europa.eu/data-ingestion
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EfXINNOs project — what to do: Seagrass . ey
AR < EMODnet

EMODnet Seabed Habitats: [ e

https://emodnet.ec.europa.eu/en/seabed-habitats

Provides access to seabed habitat data in Europe. This
includes new products such as the EMODnet broad-scale
seabed habitat map for Europe (EUSeaMap) and habitat
maps and observations gathered from surveys across
Europe.

Tools and formats are available at:

https://emodnet.ec.europa.eu/en/tools-guidelines EMODnet Seabed Habitats - Broad-scale

seabed habitat map for Europe (EUSeaMap)
- 2023

? If they use videos ?

Contact with EMODnet Seabed Habitats group will be useful
for better guidance !

Prepare full documentation on the videos specifying time, place, who, camera details etc and submit via
EMODnet Ingestion = Submission service OR else (big data) inform us by email

https://emodnet.ec.europa.eu/data-ingestion 13
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Stay up-to-date with
the latest news

The European Marine Observation and Data Network (EMODnet) is financed by the European Union
Unless otherwise noted the reuse of this presentation under Regulation (EU) 2021/1139 of the European Parliament and of the Council of 7 July 2021
is authorised under the CC BY 4.0 license. For any use or reproduction establishing the European Maritime, Fisheries and Aquaculture Fund.

of elements that are not owned by the EU, permission may need to be sought directly from the respective right holders.
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EMODnet for Horizon Europe and EU Mission
Restore our Ocean and Waters: Guidelines
for European project data submissions

Marine data as valuable assets:

Data from the marine environment are a valuable asset. Rapid access to reliable and accurate marine
data and information is vital in addressing threats to the marine environment, in the development

of policies and legislation to protect vulnerable areas of our coasts and oceans, in supporting
research with the evidence-base to understand the complexity of marine ecosystems, trends, and

in forecasting future changes. Likewise, better quality and more easily accessible marine data is a
prerequisite for further sustainable economic development, so-called ‘blue growth’, and to achieve

the ambitious targets of the EU Green Deal and EU Mission: Restore our Ocean and Waters.

EMODnet:

The European Marine Observation and Data Network (EMODnet)1 is an established European
Commission in situ marine data service, and a flagship initiative funded by EC DG MARE.

Complementary to Copernicus Marine, EMODnet is one of the main Marine Knowledge Initiatives of
the European Union. Through its Portal (
to European marine data across seven discipline-based themes and its Ingestion service:

Biology

Chemistry

) EMODnet provides access

Geology

Bathymetry

Data and maps on
bathymetry (water

depth), and coastlines,

e.g., Digital Terrain
Model

Data and maps on
temporal and spatial
distribution of species
abundance and
biomass from several
taxa.

Data and maps on
the concentration of
nutrients, organic

matter, contaminants,

and marine litter in
water, sediment and
biota.

Data and maps on
seabed substrate,
sea-floor geology,
coastal behaviour,
geological events,
minerals, and
submerged
landscapes.

=)
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Human
Activities

Physics

Seabed Habitats

Ingestion

Data and maps on the
intensity and spatial
extent of human
activities at sea, e.g.,
Vessel Density maps
and National Maritime
Spatial Planning

Data and maps on
salinity, temperature,

waves, winds, currents,

sea-level, light
attenuation, ice, river
outflow, underwater
noise.

Data, maps on the
spatial distribution

and extent of

seabed habitats and
communities, e.g.,
EUSeaMap broad-scale
seabed habitat map for

Reaching out to
potential new data
providers and
operating services
and support for
uptake of their data
assets, for ingestion

into relevant EMODnet
thematics and data/
data products.

European seas

Flow of data to EMODnet:

EMODnet is deployed by a network of > 120 organisations that work together on bringing together
data and processing these into high-quality and interoperable data layers and data products, that
are freely made available to users by a central map viewer, products catalogue, and data sub-setting
service, as well as by standard machine-to-machine services. For the data throughput, the EMODnet
thematic groups rely on and interact with European marine data infrastructures such as SeaDataNet,
EurOBIS, EGDI, ICES, and others. Their data centres offer validation, long term stewardship, and FAIR
documentation, following agreed community standards, for data, observed by currently more than

a thousand data originators from public, research and private sector in the European marine data
landscape. In addition, EMODnet experts create pan-European data products that are fully open and
accessible for use e.g., Bathymetry Digital Terrain Model, EUSeaMap broad-scale seabed habitat map
for European seas, Vessel Density composite maps, etc.

What is the value of EMODnet for EU Research and Innovation Projects:

Firstly, EMODnet supports research and innovation (R&I) by providing an open and free service for
accessing baseline pan-European marine data and data products that can be used to inform and
underpin R&l activities towards a better understanding of the ocean environment, ocean applications,
conservation and management. Examples of EMODnet's use by EU R&I projects and by wider users is
available on the EMODnet Portal?.

European research projects that are collecting in situ marine environmental and/or human activities
data have a contractual obligation to make their data openly available. The EC aims to streamline this
through EMODnet, as its in-situ data service. For European projects, contributing to EMODnet will
facilitate them to make their data compliant to FAIRness principles, and getting wider recognition by
acknowledgement in EMODnet products and by wider use of their data. Furthermore, it will enable
them to extend the reach of their work, as EMODnet is feeding into larger initiatives such as the

EU Digital Twin Ocean (DTO) and contributing to global efforts like the UN Ocean Decade. Likewise,
several of the EMODnet services and products might be useful for the research activities in the
European projects as these give access to validated data products and their underpinning data sets.

2 Use Cases | European Marine Observation and Data Network (EMODnet) (europa.eu)
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FAIR data principles describe standards of Findability, Accessibility, Interoperability and Reusability.
FAIR data are essential for large-scale, machine-driven, multidisciplinary analyses to realize the full
scientific and societal value of data.

Marine Data Management Guidelines:

Marine data include a very wide range of measurements and variables derived from a broad
spectrum of multidisciplinary research projects and monitoring programmes. Depending on the data
type, the acquisition systems, the delivery time frame or operations of the archiving centre, there is
not a unique used data model and structure and the original measurement format may not be the
same as the format that the archiving centre can accept. However, there are a number of

that should be followed. In addition, it is strongly advised that data submitters adopt the
common formats for metadata and data within the existing marine community practices of EMODnet
and make use of these for their data management and exchange towards
EMODnet. This will enable the easiest integration of their data sets into the current data systems and
make them re-usable.

Connecting operational oceanography stations:

In addition to delayed mode data sets and derived products, EMODnet also provides discovery and
access to Near Real Time data streams from an increasing number of operational observation
platforms and networks on a global scale. For this, EMODnet Ingestion works together with EMODnet
Physics and Copernicus In-Situ TAC to give support for connecting data output streams from

new stations to EMODnet in a , going from an easy ‘as-is’ connection to more
elaborated exchange, including adoption of standard metadata formats and possible inclusion of data
archives through SeaDataNet. See the joint EMODnet — Copernicus Marine Service communication®
for more information.

Recommendations to EU projects:

The handling and management of large volumes of heterogeneous data generated from different
observation-based infrastructures is a key challenge. Users of marine data infrastructures require
high-quality FAIR metadata and data. European research projects are recommended:

» Adopt community standards as in use in EMODnet for formulating Data Management Plans (DMP)
for handling and documenting data collection and data processing steps in their project to contribute
to long-term data preservation and accessibility. This will ultimately allow their data to be FAIR and
machine-readable;

» DMPs should be defined by the goals of a research project or observation program and data should

be documented through metadata following the EMODnet community standards;

3 EMODnet and Copernicus Marine Service release joint communication on European In Situ Marine
Data Service Landscape | European Marine Observation and Data Network (EMODnet) (europa.eu)

w
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Design and implement the DMPs in collaboration with marine data management infrastructures and
their national nodes that are feeding EMODnet and who provide standards and operate tools for
submitting data and metadata, and facilitate long-term data archiving;

¥

Establish contact with EMODnet from the start of the project to explore data flow and long-term
uptake of data into EMODnet. This can be done via project partners involved in EMODnet and/or with
Data Ingestion, to get advice on possible data flow and ways to ensure long-term storage and uptake
of the project data into EMODnet as an EC marine data service.

Support by EMODnet Ingestion for EU projects:

The EU projects should initiate, formulate, and deploy DMPs themselves, taking into account their
research and data collection plans, and considering the community standards and practices as
promoted and used by EMODnet. However, EU projects can seek support from EMODnet Ingestion for
reviewing their DMPs, before these are published and deployed, and for possible matchmaking with
relevant data centres. For this purpose, EMODnet Ingestion manages a network of data management
experts, consisting of coordinators of each EMODnet thematic group and representatives of the
European marine data management infrastructures such as SeaDataNet, EurOBIS, EGDI, and others,
which have nodes in many European countries. Moreover, the data submission service of EMODnet
Ingestion might be used for transfer, albeit for well documented and formatted metadata and data
sets, while EMODnet Ingestion could also assist for sharing operational data streams with the
EMODnet operational oceanography data exchange. However, it should be clear that EU projects
themselves are and stay responsible for the quality and results of their data management activities,
while EMODnet can give support, where possible. Those projects, that adopt the indicated common
standards and concern original and new collected data sets, will qualify for uptake by EMODnet
thematic groups.
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The Challenge in marine data sharing and exchange

Reliable and accessible marine data are key to supporting good
research, and EU ocean policies, initiatives, and sustainable Blue
Growth.

The costs of marine data collection by European organizations is
circa 1.4 billion Euro per year: ~ 1.0 billion for in-situ; ~ 0.4 billion for
remote sensing.

Existing marine data management infrastructures (SeaDataNet,
EurOBIS, EGDI, ICES, CMEMS, and others) connected to EMODnet,
already make a substantial amount of marine data discoverable,
accessible, and reusable.

However, still, a lot of valuable marine data does not arrive in these
infrastructures, preventing its distribution through EMODnet and
limiting its use.

BSB00193 - EfxINNOs

Ocean Observation

=3 i URLEE S
In Europe, we spent circa 1.4 Billion Euro a year in marine data
acquisition (1.0 BE in-situ; 0.4 BE remote sensing)

Published in Frontiers in Marine Science 2020 (source: Glynn Gorick and the NeXOS project)
Future Vision for Autonomous Ocean Observations
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What is EMODnet?
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EMODnet

European Marine
Observatlon and
Data Network

* An EC marine data service, funded by the European Commission 16 years ago,

* Become European authority and regional best practice in the marine data domain,

Specializes in the insitu data, all of the ocean observations that are collected in or around the water (it can involve

the seabed and below or the air just above the water),

* Delivered by a network of > 120 leading organisations, working in collaboration with national, regional and EU
marine data management initiatives and infrastructures;

* Itis a key marine knowledge initiative working with Copernicus Marine Service provides the back-bone for the

European marine data space, the European Digital Twin Ocean and a key contributor to the Global Ocean Data

Ecosystem and digital commons. BSB00193 - EfxINNOs
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Observation and
Data Network

real-life applications

EMODnet — Added Value
S - " . @

/o
EMODnet <upporting e Information  Knowledge  Application
Blue Economy & Society l |

| EMODnet

Offers:

o FAIR pan European data
o data products like maps, High Res. DTMs that can be used anywhere

() Collect data once, use many times.

J Assemble, standardise, harmonise, quality control, integrate.
(] Visualize and make data come alive.

[ reduce uncertainty;

) increase productivity and cost effectiveness;

From raw data to

real-life applications e o ] add value and impact to your data;
] stimulate innovation.

BSB00193 - EfxINNOs

@ www.emodnet.eu W @EMODnet @ www.facebook.com/EMODnet
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EMODnet

European Marine
Observation and
Data Network

Until recently EMODnet provided access to European marine data across 7 discipline-based themes-portals:

CHEMISTRY

Data on marine litter and the
concentration of nutrients, organic
matter, pesticides, heavy metals,
radionuclides and antifoulants in
water, sediment and biota.

USE CASES INFO ACCESS

N & o] B

USE CASES INFO
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One single portal

One central
map viewer

EMODnet

European Marine
Observation and
Data Network

https://emodnet.ec.europa.eu/en

1 OCEAN

to visualise all EMODnet qata 1 EMU DnEt

unoon

140 One single portal +100
partners use cases =
=
Discover, visualise and R
download marine data and products = -
across 7 thematics and hundreds of parameters == e (=

PHYSICS GEOLOGY SEABED HABITATS

EMODNET.EC.EUROPA.EU

gy

EMODnet
[
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One central map viewer
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EMODnet Map Viewer B Engish
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One central metadata catalogue

$ODnet Product Catalo Q Search English v MODnet Product Catalogue Q Search Engiish v
Q Backto search < Previous | Next » & Download ~ @ Display mode -
Search i n x
& Ovenrviews
%] North Sea - Contaminants aggregated datasets 1959/2019 v2021
» % Nothing in basket 20 on 5 » — v sonDate &
o- « 1-200n588 - | > Sorted by sonDate & - EMODnet Chemistry aims to provide access to marine chemistry data sets and derived data products
, ocean and The chemicals chosen refiect
importance to the Marine Strategy Framework Directive (MSFD). This regional aggregated dataset
= [J Categories L. @ & [) Catsgories 1. 4@ contains ail unrestricted EMODnet Chemistry data on contaminants, and covers the North Sea with
v Q Fiker ) . . 34978 CDI records divided per matricas: 1460 biota, 24740 water profiles, 000 sediment profies and
2 North East Atlantic Ocean - Contaminants ) North Sea - Contaminants aggregated 261 sediment time series. For water, the tempora] range s from 1850-10-03 to 2018-12-20. For
Otgand | © Collapse aggregated datasets 1970/2017 v2018 datasets 1970/2017 v2018 sediment, the temporal range is from 1870-07-11 to 2018-12-18 for profée data and from 1993-08-16 to
= =— N 2015-06-15 for the time series. For biota, the temporal range is from 1879-02-26 to 2018-02-28. Data
© TYPE OF RESCURCES EMODnat Chemistry aims to provide access to EMODnet Chemistry aims to provide access to R ated and quality controlled by ‘Aarhus University, Department of Bioscience, Marine
AL 3 marine chemistry dats sets 2nd derived dats marine chemistry dats sets and derved data i i Iy oo Y epaiment e
[ Qutameat (b75) sroducts concerning eutrophication, 0cean products concerning eutrophication, ocean Ecology Roskilde from Denmark. Regional datasets are ity
[ Series (19) and The i and . The harvested. Parsmeter names in these datasets are bazed on P01, BODC Parameter Usage
e chosen reflect importance to the Marine Strategy chosen refiect importance to the Marine Strategy Vocabulary, which is avaiable at: http /i marisZ.nl _step.php . Each
© AVAILABLE ACTIONS = : ? : : ¢ . g 5
a Framework Directive (MSFD). This regional : Framewiork Directive (MSFD). This regional measurement value has a quality flag indicator. The resulting data collections for each Sea Basin are
[ Viewable {453) aggregated dataset contains all unrestricted ... aggregated dataset contains all unrestricted harmonised, and the collections are quality controlied by EMODnet Chemistry Regional Leaders using Y
ownloadable (58) Brese Schtann Aarhix Unherety, D . ODV Software and following a common methodology for all Sea Regions. Harmonisation means that
© TOPICS {1) unit conversion is carned out to express contaminant concentrations with a limited set of ~
2 i measurement units {according to EU directives 2013/30/UE; Comm. Dec. EU 2017/248) and (2)
:""'_mf"’?" o) p Sl | IRC YOS | R - || - merging of variables described by different *local names® ,but corresponding exactly to the same >
O i"‘= l‘?‘“ concepts in BODC P01 vocabulary, Detailed documentation is available at - N
0 Oceans (69) - hips:tiotorg 0. 00421Bb02847-GcA2-4305.9337-T6 AaTeesH Explore and extact dta o $
D I‘zcscfwﬁc JFVO(’:‘;HDrhI'zs;_ s [J Categories & @ & [ Categories 3. @ & hitps:/i h eeborv.awl.dal X The dexaset a0
[ Imagery base maps earih cover (2) also be downloaded as ODV spreadsheet (TXT file), which is composed of metadata header followed B
2 meee ) Black Sea - Contaminants aggregated ) Baltic Sea - Contaminants aggregated by tab separated values. This worksheat can be imported to 0DV Softwiare for visuslisation (More
© KEYWORDS datasets 1974/2017 v2018 datasets 1972/2017 v2018 information can be found at: hitps://www.seadatanet.org/Software/ODV ). The same dataset is offered & >
" " v also as XLSX file in a long/vertical format, in which each P01 measurement is a record line _
) Emvemment (30€) EMOUpet Cliemisiry aims Ao provide acoeas fo EMODre Chemisiry ains 1o.ptowide ac Additionally, there are a series of columns that split P01 terms in subcomponents (measure, substance,
O Habitats and biotopes (536) narke ovemistry data sels and derved qaia marin chemistry data zes and derved data CAS number, matrix. ) This transposed format is more adapted to workshest appiications usrs (e
O Metadata GDLV-conform (528) sroducts conceming eutrophication, ocean products conceming eutrophication, ocean P W P s e e appicatons (€2
iR siiEoation 8 Conbaeinenis “The hemisals: S and - The chemicals LibreOffice Calc). The original datasets can be searched and downloaded from EMODnet Chemistry
D it chosen reflect importance to the Marine Strategy : chosen refiect importance to the Marine Strategy Download Service: hitps://emodnet-chemistry.maris.nl/search
[ 8atz (203) Framework Directive (MSFD). This regional Frameviork Directive (MSFD). This regional
10 more aggregated dataset contains all unrestricted .. apgregated datsset contains all unrestricted
© CONTACT FOR THE RESOURCE Buigaran Was Aartuss Univarsty, Deparimant of Biascianca, Ma
identification ~ Content  ReferenceSystem  Quality ~ DomainConsistancy = =~
() Hellenic Centre for Marine Rese... {132)
jelienic National Oceanographic.... (131) = [ e - |[ %= [ 2=
Cyaticond Eagos and Ve Service (70) [T L TRt T B Zioped fie (ODV spreadisheet and iransposed spreadsheet) (Version: 1.0)
O Joint Naturz Conservation Commit... (56)
[[JEMCOnet Seabad Habitats (43) e tril
2.“:,‘;[9 } - [ Categories L. @ & [] Categories @ .4 Distributor
© PROVIDED BY 1 Mediterranean Sea - Contaminants £ Habitat Map of "Capo Milazzo" marine protected Organisation name National Insfitute of O hy and Applied Gt ics -
- EM00 aggregated datasets 1974/2017 v2018 area OGS, Division of Oceanography
MOD: EMODnet Chemistry aims to provide access to Data were cofizcted in the framework for the stablishment of the Cago Delivery point Borgo Grotta Gigante 42/c
[ EMODneat Human Ac marine chemistry data sets and derived data Milazzo AMP. The study was founded by MATTM. The map was m . riest
- sroducts conceming eutrophiestion. aozan construcied by using 3custic data. direct observations by ROV and satalit City Sgonica (friests)
© YEARS dification and cont: ts. The chemi images Postal code 34010
999 & hosen reflect importance to the Marine Strategy
022 (5) 2
D202 () Sramework Directive (MSFD). This ragional Country Italy
aggmgaxed dataset contains all unrestricted E ic mail trieste.it
Ciseia o) Hataric Canra for M cn, Hallanic Natianai O address
02017 @7) Linkage http:/iwwwi.ogs trieste it/
10 more x- 5 | B Eﬁ(INN Os Role Distributor: Parly who distributes the resource Biota
© FORMATS
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Integrated data services

oy

EMODnet Map Viewer

EMODnet Data Products Catalogue

EMODnet ERDDAP

Data Services directly accessible
from EMODnet landing page

SR s S0

EMODnet Map Viewer

Click here to select an area on the map
X Layers Catalogue +
E - Product selection:
s i e Format
Y n— % Mean depth in multi colour v | i
Administrative units > (no land)
- s
- OpenStreetiap (OSM) No data on the server x
n, EMODnet Bathymetry v S f
. |- ® P e
|
. Coastlines > : é
- ". 30
Data quality > How z
. '
o Depth ¥ ? 7} a8
- o
3 Bathymetric contours. L] "rf -~
’ v ,.("; I 2. <
Mean depth in mult colour (no land) e Nl A
9 il
- Mean depth natural colour (with land] e 5‘// : 2
> Mean depth rainbow colour (no land e “‘f
= High Resolution bathymetry o V =7 -
- L
DTM Tiles = B {; "
= -
Tile structure and download e
+ Add external layers |
Marine regions Search for a region
> . Change basemap EMODNET Worid Base Layer v
e i o e EMODnet
1 > 5 7 .- - = Clear all selections
= - = L

DJIJDUUTJIJJ

I_J/\ll vT

Os

EMODnet

REE European Marine
LG Observation and
el Data Network

ERDDAP server @ EMODnet

Easier access to scientific data

ERDDAP > griddap > Make A Graph e

Dataset Title: EMODNET Bathymetry DTM 2020 full 6 B8
Institution: VLIZ (Dataset ID: dtm_2020_v2_e0bf_e7e4_5b8f)

Information: Summary 0| License 0| FGDC | ISC 19115 | Metadata | Background & | Data Access Form | Files

Graph Type: [surface v|@
X Asis: [longitude v | @
Yac  [atide v]@
Color: [elevation v | @

Dimensions @ Start @ Stop @

latitude (degrees_north) @ [15.000520833333335 |+ [69.99947916665815 8L

longitude (degrees_east) @ [-35.99947916666667 + [42:999479166657686 ]

Graph Settings

Color Bar: | Continuity: [ v Scale:
Minimum: ] [ | N Sections:

Draw land mask: v

Y Axis Minimum; i [ | [Ascending v ] v

Redraw the Graph | (Please be patient. It may take a while to get the data.)

Optional:

Then set the File Type: [.nc v | (File Type information)

and [Download the Data or an Image |

or view the URL: [https://erddap dnet i _2020_v2_e0bf_e7e4_5b{

(Documentation / Bypass this form @ )

Click on the map to specify a new cents
Zoom: 2

208

-6000 -4000 2000  © 2000

it: ":&ﬁi(‘ui(:lrl:n"-.n Astronemical Tide datum)

EMOONET Bathymetry DTH 2020 full
Data courtesy of VI
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GEOSS Portal Ocean Data and Information System (ODIS)
International portal, implemented by ESA Implemented by IODE of IOC/UNESCO

Observation and
Data Network

gy EMODnet

HOME ABOUT* REGIONS & PARTNERS ODIS UNDECADE CONTACT

Global v EMODNET

EMODnet Human EMODnet Human

o Bast Activities, Desalination,... Activities, Cables,... \
_r:'é.:- ;.r;:, 5 ";';D, (Organisation: European Marine. . (Organisation: European Marine Documents Experts Institutions 763 Datasets Training Vessels
RS o =5
. ++9% The database on Desalination a_f" The dataset on subsea
% plants in the EU was created in.. '™ | telecommunication cables in the... :
e AL - i
Spatial Search

EMODNET Seafloor EMODnet Biology

g
oy &
keys services and products to...

evoonets  The European Marine Observation
= and Data Network (EMODnet)... am
&
, o ; Flanders
Inten il State of the Art
Oceanographic e

S — < < (T > >

OUM'F o Geology [WMS] o (Organisation: Atlant0S)
[Organisation: Geodatenkatalog-DE) m - [‘e} EMODnet Biology provides three ‘

EMODnet’s FAIR common metadata catalogue is the backbone for EMODnet’s contribution to
the the global ocean data digital ecosystem, the UN Decade of Ocean Science for Sustainable
Development, Sustainable Development Goals (SDG) agenda and machine-machine data

harvesting.
BSB00193 - EfxINNOs
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GenMachine

@ EcoScope

Ecoscope platform integrates meteorologic, climate,
oceanographic, biogeochemical, socio-economic,
biological and fishery data for all EU Seas from various
repositories. The platform prepares the data in the
appropriate format to be imported in ecosystemic and
fishery models, like the Ecopath with Ecosim model.

!\ v ) ECOSCO Seabed Habitats

g2 Physics

¥ Biochemistry

cs  Bathymetry and Topography

Bathymetry

EMODnet Bathymetry and Seabed . . oLV —
Habitat data are important for S D By n T PR

B Seabed
I Coarse & mixed sediment

modeling the spatial variability of R U ,. g =
fishing impacts and running e e el
scenarios for the designation of

Marine Protected Areas using the
Ecospace component of the EwE
model.

https://ecoscopium.eu



https://ecoscopium.eu/
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Open Data Compliance for Marine Projects

Projects, collecting in situ marine environmental and/or human activities data, have e TG T,
a contractual obligation to make their data openly available. =l A].SAFETYBUSIN[SS‘MSS
SVETECHNOLOGY: .
The EC aims to streamline this through EMODnet, as its in-situ data service. 8 ég?ﬁ?ﬂRYERUVBALI‘EHm,
_a""‘—

Contributing to EMODnet will facilitate R&I projects to make their data compliant to ,§§< ! W e

FAIRness principles EEEEUPEN DAT}Ar \_gg

Moreover, to get wider recognition by acknowledgement in EMODnet products and ¥ EE WITHOUT RESTRICTIUNSTQ

by wider use of their data. = e g“[]’;wnnxm‘w'
e SECURE ; E

Finally, to extend the reach of their work, as EMODnet is feeding into larger SAFED'"-AJ:!“W”"

initiatives such as the EU Digital Twin of the Oceans (DTO) and global UN Ocean

Decade.

BSB00193 - EfxINNOs
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Collaborating with Europe's Marine Data Backbone

The EMODnet Thematic groups rely and
interact with European marine data EMODnet:
infrastructures such as SeaDataNet, EurOBIS, in situ mal’lne
EGDI, ICES, and others. data ser\

These infrastructures have established nodes Sl o

pan-European data products*

. . and aggregated datasets
In Mmany European countries.

Their data centres offer validation, long
term stewardship, and FAIR documentation,
following agreed community standards.

in situ ocean observations (collected in

water/air/seafloor) are the foundation

Currently, data from more than a thousand of the EMODnet marine data pipeline

data originators from public, research and

S — .
private sector in the European marine data

landscape are managed.

BSB00193 - EfxINNOs &
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FAIR principles
To enable and enhance the reuse of data by both humans and machines

F — “Your data can be discovered by others”
* Assigned persistent identifier for unique identification and versions

management O F
. Rich .. : hi findi ;
ich descriptive metadata for searching and finding g indable
A - “Your data can be made available to others”
* Accessible on the internet or by other applications |*)> A bl
* Access restrictions and conditions should be clearly specified ccessiole

I — “Your data can be integrated with other data”

* Open standards (formats, vocabularies) should be applied to (meta)data a Q{} I n’reroperq ble
* Identifiers for linking with other data, metadata, information oY

R - “Your data can be reused by others” ’ L ) R b|
* Clear license to specify the reuse conditions and permissions (CC-read, aw eusaple
understood by machines)
* Provenance information on how the data was created

BSB00193 - EfxINNOs
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Marine Data Management guidelines - General principles for metadata

Marine and ocean data include a very wide range of measurements and variables derived from a broad spectrum of
multidisciplinary research projects and monitoring programmes.

General principles for metadata:

* data should include enough meta-data to be processed, and include additional textual or standardized “history” or
“comment” fields to prevent any loss of information,

e provide similar structure and meta-data for different data type such as vertical profiles and time series.
* For all types of data, information is required about:
o Where the data were collected: location (preferably as latitude and longitude) and depth/height
When the data were collected (date and time in UTC or clearly specified local time zone)
How the data were collected (e.g. sampling methods, instrument types, analytical techniques)
How you refer to the data (e.g. station numbers, cast numbers)
Who collected the data, including name and institution of the data originator(s) and the principal investigator

What has been done to the data (e.g. details of processing and calibrations applied, algorithms used to
compute derived parameters)

O O O O O

BSB00193 - EfxINNOs
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General principles for data

* Depending on the data type, the acquisition systems, the delivery time frame or
operations of the archiving centre, there is not a unique used data model and structure
and the original measurement format may not be the same as the format that the archiving
centre can accept.

* Projects are encouraged to adopt the common formats for metadata and data with the
existing marine community practices and make use of these common standards for their
data packages submissions.

* This will enable the easiest integration of their data sets into the current data systems and
make them re-usable.

* A summary of these basic data management guidelines used by the marine community can
be at:

https://www.emodnet-ingestion.eu/guidelines/how-to-handle-different-marine-data-types

BSB00193 - EfxINNOs
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Seagrass Example - Workflow

In order to publish Seagrass data to EMODnet you need access to ,KGB'F Integrated Publishing Toolkit.
https://www.gbif.org/ipt

4 )
Project { "@7 BIOLOGY
data INTEGRATED PUBLISHING TOOLKIT EMODnet
\_ J

SBIS seasovmer GBIF [ D@ EDITOInfra
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Seagrass Example — Data format template

 Self-paced training course ‘Contributing datasets to EMODnet
Biology

https://classroom.oceanteacher.org/enrol/index.php?id=958

* Data file template

https://emodnet.ec.europa.eu/sites/emodne

t.ec.europa.eu/files/public/EMODnetBiology
DwC 2020-template.xlsx

* Quality check tool as R package or Rshiny application

https://github.com/EMODnet/EMODnetBiocheck

https://rshiny.lifewatch.be/BioCheck/

BSB00193 - EfxINNOs

Ll T

Event table

ccurrencelD

Extended

Measurement or Facts

OBIS manual:  hitps:/www.obis.org/manual/
DwC terms:

X~
w2 UrOBIS ey | soosy
European Ocean Biogeographic EMODnet e A R
Information System
OBIS-ENV schema
Occurrerjt?g table l—:|

Excel file

https:lidwc.tdwa.oraterms/

~

eventlDl eventDate decimalLatitude decil IL

eventlD | occurrencelD basisOfRecord

-

ongitude institutionCode

occurrenceStatus scientificName

datasetName maximumDepthinMeters minimumDej

scientificNamelD



https://classroom.oceanteacher.org/enrol/index.php?id=958
https://github.com/EMODnet/EMODnetBiocheck
https://github.com/EMODnet/EMODnetBiocheck
https://rshiny.lifewatch.be/BioCheck/
https://rshiny.lifewatch.be/BioCheck/
https://emodnet.ec.europa.eu/sites/emodnet.ec.europa.eu/files/public/EMODnetBiology_DwC_2020-template.xlsx
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https://emodnet.ec.europa.eu/sites/emodnet.ec.europa.eu/files/public/EMODnetBiology_DwC_2020-template.xlsx
https://emodnet.ec.europa.eu/sites/emodnet.ec.europa.eu/files/public/EMODnetBiology_DwC_2020-template.xlsx
https://github.com/EMODnet/EMODnetBiocheck
https://rshiny.lifewatch.be/BioCheck/
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Marine Litter Example — Data format template

Litter Categories Established Protocols and Sources for Marine Litter Assessment

2 S . 4 S e For beach litter: UNEP, OSPAR, MCS, Slovenia, ICC.
% ’// \\:‘\‘/\_ { l . ;
- by 5 * For floating litter: HELMEPA, NOAA, ECOOCEAN and
Hinojosa/Thiel (2009).
é - 7 8 9 10
@ “ s " ‘ * For seabed litter: OSPAR/ICES list (IBTS) and HELMEPA.
DT Com e ETY EEERR L o iter:CEfAS
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Marine Litter Example — EMODnet tools

* Marine Litter Manager Tool : helps users to generate EMODnet beach
and seafloor litter data formats by means of a Python tool.

JRC TECHNICAL REPORTS

fA Joint List of Litter Categories « EMODnet Beach Litter Format Validator : online tools to check that the
or Marine Macrolitter Monitoring - :
file format is correct and ready for data transfer.

Manual for the
application of the
classification system

|  Beach litter vocabularies : provides the official and updated lists of
7o i o i terms used to describe beach litter data in the EMODnet Chemistry

format

« EMODnet Seafloor Litter Format Validator : online tools to check that
the file format is correct and ready for data transfer.

https://mcc.jrc.ec.europa.eu/main/dev.py?N=4180=459 BSB00193 - EfxINNOs
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Marine Litter Example — Data format template

Data
collection

[ |
1 || || 1
Beach Survey . Stranded or
Litter data dead
metadata metadata .
animals data

SurveyCode lLitterReferencelist ItemCode ItemName ParameterOriginalName  Noltems Notes
1 TSG ML Gl 4/6-pack vokes 4/6-pack yokes, six-pack ri 4

BSB00193 - EfxINNOs
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Marine Litter Example — Marine Litter Manager

? Marine Litter Manager = O X
Beach Litter Files Beach Litter Models
FORMATS BEACH LITTER BEACHES SURVEYS ANIMALS & LITTER SURVEYS PLOT PARAMSPLOT
The sheet for BEACHES: | ={ The sheet for SURVEYS: |2
The sheet for ANIMALS: 2 =i The sheet for LITTER: |3 =
Load Litter Input File lC:/Users/AleﬂDocumen

o [

Output file name (.xls):

Load Model ‘C :/Users/Alex/Documen

Model file name (.csv):

Marine Litter Manager Infobox:

Beach Litter Input File: C:/Users/Alex/Documents/PYTHON-OGS/litter/BeachLitter-Files/BeachLitter-Files/BeachLitter_InputExamp
les/Input_Params_in_another_sheet.xls

The model C:/Users/Alex/Documents/PYTHON-OGS/litter/BeachLitter-Files/BeachLitter-Files/BeachLitter_ModelsExamples/Model_
params_another_sheet.csv has been imported!

Marine
Litter
Manager

@ Marine Litter Manager - O *
Beach Litter Files Beach Litter Models
FORMATS BEACH LITTER BEACHES SURVEYS ANIMALS & LITTER SURVEYS PLOT PARAMS PLOT

BeachCode(0): !] ;{A ;{ Check BeachName(1): |4 ;{D ;{ Check
Country(2): |4 §|E5 il Check BeachInfoAmmendment(3): |1 = = Check
FillingDate(4): |4 SJo =] check FillingName(5): [1 =f = Check
FilingPhone(6): [1 =] =] Check FillingMail(7): |1 =| =] Check
FillingInstitute(8): |1 Q Q Check UrbanizationDegree(9): |1 ;{ ;{ Check
Reference beach(10): 1 =] =] Check BeachWidthLow(11): |4 |G =] Check
BeachWidthHigh(12): [4 =|H = Check BeachLength(13): |4 =1 =] Check
BeachLatitude(14): |4 2L =] check BeachLongitude(15): |4 =|M = Check
CoordinateSystem(16): |4 QP Qm BeachBack(17): 4 ;i] ;{E
BeachBackOther(18): |1 il il Check | BeachBackDevelopment(19): [1 = = Check
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EMODnet Ingestion Ambassadors

Network of 50 National Data Centres, specialized marine centres, and all EMODnet thematic coordinators ensuring
provision of trustable data and products.

A h oo Ll SMHI T
*ﬁ‘! N‘IO'I £ ’c“m[r muse, umm u LIEGE
W?NN;ﬂKNASTﬂmUN
iremer _oeters €D AN
@ince g

é ‘.@’ @(.nmu
EMOI?net
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Data Ingestion process

Use is made of standards, best practices, and existing marine data management
infrastructures, data centres and pathways towards the EMODnet

/ \
[ External | &
eal m | m @
\ Providers |
\
\ / Data EU infra EMODnet

/ centres structures

Workflow from submission to elaborating and processing for publishing in EMODnet

* Migration to Central Portal, 2024 32
BSB00193 - EfxINNOs
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A step-by-step approach
Distinction between 2 phases in the life cycle of a data submission:
* Phase l: from data submission to publishing ‘as is’

* Phase ll: appropriated expert data centers took over the submitted data, elaborate and integrate them in national,
European infrastructures and EMODnet for publishing and sharing with the wider community

| #DASHBOARD | BACKTOLIST WELCOME NIKOLAOS KOKKOS | VIEWING AS DATASUBMITTER | ? | LOGOUT

0
* 5 conceptually similar groups of

ISO/INSPIRE compliant metadata elements,
extended use of vocabularies

Process Info Organizations Dataset Identification Data Types Locations & Dates Data Links & Finish

Process Info e

* = Required
— FORM INFORMATION
Submission identifier (UUID) 1dd3a10a-695e-40fc-9e20-89dd9864d23b

 The ownership of the data is transparent and
clear throughout the process, giving proper
acknowledgments and credits to the
originating Organizations and scientists

Status # Drafting form part 1 by Data Submitter
Rejected by DC Contact: NO

Assigned Data Centre
Contact Data Centre

Last Update 2025-06-20 19:12:31.412354

Dataset URL

BSB00793 = EFXINNOs 2




EMODnet

European Marine
Observation and
Data Network

Co-funded by
i ILCSrI ‘:?}_’ - the European Union ‘.(0)7

N E YT Black Sea Basin

Submission Service

emodnet requires you to authenticate

European

Commission Sign in to continue

Search

Energy, Climate change, Environmi

| am not nikolaoskokkos@gmail.com

(External)
European Marine O Logout EU Login Account
Is needed
Or

ents v | FAQ Downloads

About + | Data Services w

Choose your verification method

Trusted Platform or Security

Cy ¥ . v

Use a Trusted Platform or Security
Welcome to the Submission Service of tt Key to authenticate with EU Login.

This service facilitates you to submit marin m

Press "Continue” to start.

Continue https://emodnet.ec.europa.eu/ingestion/




Co-funded by
HILCSIrcy the European Union

N E YT Black Sea Basin

Submitter’s Dashboard

oy

REE European Marine
L Observation and
il Data Network

| # DASHBOARD WELCOME NIKOLAOS KOKKOS | VIEWING AS DATASUBMITTER | ? | LOGOUT

Submitter's Data Submission List

Show 10 v  entries

Submission identifier

Add

(UUID)~« Title of dataset~. Status~. Last Update ~. Controls
Enter Submission identifie Enter Title of dataset. Select...

1dd3a10a-695e-40fc-9e20- Efxinnos - Seagrass - North Aegean # Drafting form part 1 by Data 2025-06-20 View
89dd9864d23b Submitter 19:23:57.522252

Edit
37c2a56b-9f34-403a-baa’7- Fishing weir areas on the territory of the Black # Drafting form part 1 by Data 2025-05-22 View
f6da8a4500db Sea basin management region Submitter 13:54:12.431628

Edit

Showing 2 entries of 2



HILCSIrcy -

N E YT Black Sea Basin

Organizations Information

15t step:

1.
2.

Fill in the contact person's details:
Fill in the organizations responsible
for the dataset

Select the language used for

completing the form

Co-funded by

the European Union

BSBOC

Process Info

Organizations

Hame

Surmame

Email

Country

Organization

— CONTACT PERSOM FOR THIS DATASET SUBMISSION FORM @

Crganizations

oy

Dataset |denfification Data Types

EMODnet

European Marine
Observatlon and
Data Network

Locations & Dates Diata Links & Finish

* = Required

Mikolaos
Kokkes

nikolaoskokkos@gmail.com

Email is taken from your profie

Gresce

Country is taken from your profie

Democritus University Of Thrace, Department of Environmental Engineering.

Special Account for Research Funds

Country *

— ORGANIZATIONS RESPONSIBLE FOR THE DATASET @

Organization *

Email of organization

Role of organization *

Gresce

Democritus University Of Thrace, Department of Environmental Engineering.

Special Account for Research Funds

ecolabduth@grmail.com

Originator of Dataset

Language

— LANGUAGE USED FOR COMPLETING FORM

English

Previous.

Continue



Co-funded by
HILCSIrcy the European

N E YT Black Sea Basin

Data Identification

2"d step:

1.
2.

Fill in the dataset general information

Fill in the dataset formats

Fill in the data quality processing
information

Fill in the documentation

Fill in the dataset availability (license type)

Fill in the dates of creation

-
u n I n n Process Info Crganizations. Dataset Idenfification Data Types Locations & Dates Diata Links & Finish

Dataset |dentification

Title of dataset * @

— DATASET GEMERAL INFORMATION

* = Required

| Efxinnos - Seagrass - Morth Asgean

- F Y
Narrative summary of dataset * @ | 1 opoc0 comprises sonar-based recognition data of seagrass beds in the coastal area of Maroneia, located in the v
Thracian Sea, northeastern Gresce. Caollected through hydroacoustic surveys, the dataset documents the spatial distribution A
— DATASET FORMATS
Dataset format * 0 Binary
ADD
— DATA QUALITY PROCESSING INFORMATICN
F F
Summary of data quality The data quality processing involved several steps to ensure the reliability and accuracy of the sonar-desived seagrass -
processing & mapping in the Maroneia area. Raw sonar data were first cleaned to eliminate noise and artifacts caused by surface P
|

— DOCUMENTATION

Documentation @

ADD

— DATASET AVAILABILITY

Public access @

License for use * @

Mo limitations

Creative Commons Attribution 4.0 International (CC-BY 4.0

85800793 s l_j/\ll VIN\JO

Type @ Datasat
— DATES
Date of metadata creation @
Date of dataset creation * @
2025-08-20
i = i i i eovees AT Fovreeim



Co-funded by
HILCSIrcy the European Union
NE YT Black Sea Basin

Data Types

31 step:
1. Fill in the dataset collection and Data Types
processing information

* Project/Programme Name Project  Programme O

 Summary of processing oy o processig
methodology methodology ©

— DATASET COLLECTION AND PROCESSING INFORMATION

oy .

EMODnet

European Marine
Observation and
Data Network

Organizations Dataset Identification Data Types Locations & Dates Diata Links & Finish

* = Requirad

EfxifMMaos [NEW]

The processing methodology for the sonar-based seagrass dataset involved a structured workdflow to convert raw acoustic

data into reliable habitat maps. Initially, raw sonar echoes were imported and pre-processed to remove noise, motion-

v
7

2. Fill in the observations type

— OBSERVATIONS

Observation Type * 6

ADD

Macrozlgae and seagrass

Previous Continue

BSB00193 - EfxINNOs



Co-funded by
the European L

HILCSIrcy -

N E YT Black Sea Basin

Locations & Dates

4th step:

1.

Fill in the geographic bounding box (it’s
possible to select area with mouse)

Fill in the sea areas (standard common
names)

Fill in the period covered by the dataset

BS

()

Process Info Organizations

Locations & Dates

— GEOGRAPHIC BOUNDING BOX

B Iy

Geographic Bounding Box * © oy

West Bound Longitude

South Bound Latitude

East Bound Longitude

North Bound Latitude

Dataset Identification Data Types Locations & Dates Data Links & Finish
* = Required
Lot
+ | a
| | goe M
L Gipat Ben ! -
[ Hant @
Berlin
aocn i
Par
. er
2 NS0
reb ol
F Bucuresy
g s 3o
Barcely = |
B
Gl
Lo
Kopi
= e
Rabat v )
Ofe’ algen. Jogal g
L AXs520
' i il - e e

25.000085214254

| | 40.850732060685

I I 25.408080375157

| | 40.967663275122

Coordinate reference system 0

EPS(G:4326 (WGSa4)

— SEAAREAS

SEAAREA O

ADD

Aegean Sea

— PERIOD COVERED BY THE DATASET
Start Date * ©

| 2025-08-18

End Date * ©

Provide 3 date in 'yyyy-mm-dd format.

| 2025-08-20

Provide 3 date in yyyy-mm-dd format




Co-funded by
HILCSIrcy the European Union

N E YT Black Sea Basin

Data Links & Finish

Final step:

©)

Validate the submission (not the files)

Save draft (draft will be saved
temporarily)

Choose file (after the final save)

o [

Process Info Crrganizations Dataset ldentification Data Types

Data Links & Finish

oy .

EMODnet

European Marine
Observation and
Data Network

i i~

Locations & Dates Data Links & Finish

* = Required

DATA LINKS & FIMISH
|7ChDDEE File Please perform "Final Save” of the form before uploading the data package

Previous

BSB00193 - EfxINNOs

Validate

Save draft Final save Cancel
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HUESKER Geosynthetics for
Hydraulics




Agenda EIHUESKER

Introduction of HUESKER Synthetic GmbH
Hydraulics with Geobags and Soiltain Tubes
Practical Installation & Projects

Conclusions of Geobags and Soiltain Tubes
Dewatering with Soiltain Tubes

Incomat Concrete Mattrass

@ Sustainability and HUESKER Eco and Bio Line

E3
E3
E3
E3
E3
E3

Geosynthetics for Hydraulics




HUESKER Synthetic “7HUESKER

Where tradition...

Founded as H.&J. Huesker & Co.

... meets progress!

# 07.07.2025 Geosynthetics for Hydraulics



History  HUESKER

N1 £

S

"
w \

2016 2016 2016
New production hall New office and production Takeover of ,NBW Mining" Australia
in Gescher in Sao José dos Campos (Brasil) (Maitland, Australia)
2016 2016 2017
Launch Active Geo-Composites New office and production New production
Tektoseal® Active in Shelby (USA) in Klin (Russia)

# 07.07.2025 Geosynthetics for Hydraulics



HUESKER Group -1 HUESKE

snieure. innovationen

ko O HUESKER OOO / Moscow
Synthetic GmbH / Gescher

HUESKER Ltd./Warringtcws’ < O] “ﬂ'-‘ —
HUESKER Synthetic B.V. / Den Dungen fiie Sl e L 25ento Viiesstoff Gm

HUESKER France SAS/ Gresswiller

HUESKER Inc. / Charlotte

HUESKER Ltda. / Sdo José dos Campos

hetics for Hydraulics



State-of-the-art Production ©IHUESKER

Geosynthetics for Hydraulics




High Class Engineering & Development 7HUESKER

& Our engineers continuously develop creative, new
and market-driven answers for technically high
demanding challenges

= Our highly competent Engineering Department is a
basis for our economical success

= Every seventh employee at HUESKER is an
engineer

| g @
e 07.07.2025 Geosynthetics for Hydraulics




i HUESKER

Product Groups (Geo)
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Local sands as building material - HUESKER

Today almost every building material is used in hydraulic engineering! |

Only the use of geotextile elements
allows the use of the naturally
occurring sand on-site as
filling/construction material.

Economically and ecologically

# 07.07.2025 Geosynthetics for Hydraulics




Sustainability

k:d HUESKER

Integration into the environment

= Sand colored material fits well into the environment
= Fast colonization by the maritime flora & fauna

= High robustness and long-term abrasion resistance
= Smooth installation procedure

= Proven ecological compatibility

07.07.2025 Geosynthetics for Hydraulics



Application overview Bags HUESKER

ion possibilities are versatile: Products and configuration options:
ement, revetment construction, o ’

ion, breakwaters and groynes. V

SoilTain Bags Xtreme SoilTain Bags Transport/filling loops Different closures

“Filter stable scdwr—bfotection
The-flexible, quick solution-fer-scour filling-or for
__preventing scour formation. Quick ins




Sea walls and revetments ©IHUESKER

SoilTain Sand Bags - the alternative to stone revetments

B Small-format, flexible container elements
B Safe building structures thanks to hig
B Uncomplica ever




Sea walls and revetments 7HUESKER

SoilTain Sand Bags - the alternative to stone revetments




Geosynthetic Bags ©/HUESKER

Application of BAW certified materials

Filling by use of afunnel and a Closing with a handheld Installation by a backhoe with
backhoe sewing machine a modified grab

| 07.07.2025 Geosynthetics for Hydraulics



Geosynthetic Bags Applications ©/HUESKER

Revetments/Seawalls Scour Protection Breakwaters/Groynes

L < o 'I’ .

Structure Core/Filter Layer

Geosynthetics for Hydraulics



Geosynthetic Bags I HUESKER

Overview of atypical bag construction site

3 — L
] = Sl

~  Installation equipment =

Filled bags I e e g : :
§ Waiting for closure = = EE S R = S ST

- -

Geosynthetics for Hydraulics



“Bags” “IHUESKER

Cement/sugar bags are not geosynthetic elements for hydraulics!

No design and no concept meet... ...wrong materials!

# 07.07.2025 Geosynthetics for Hydraulics




Application overview Tubes

System component kit:

Protective non-wovens Cover layer

I Tube assembly for every project =" % : Safe use even with erosive subsoil
= Material adaptation, different filler necks » In the system with a scour apron,
and tube heads possible. Y undermining of the hose is prevented.

Ability to stack enables greater construction heights w Ecologically compatible
Structures, several meters high for maximum >dip Provides habitat for marine flora and

protection, achievable. K_/ fauna and is characterized by the
sustainable and gentle installation method.

—r Simple and fast in-situ filling
. Filling of a 450 m3 tube possible
in approx. 8 hours.




SoilTain Tubes IHUESKER

Sustainable erosion control system

Geotextile tube shell
Specially developed, tested fabrics or composites

(up to 1,000 g/m?) and lengths up to 50 m

Filler neck
Factory fitted rigid or
flexible filling aid

Anchor tubes
SoilTain fabric /composites
sewn to scour apron

Sand filling
Filling with locally
available sand

| Scour protections mat
Geotextile with a separating,

and filtering function

07.07.2025 Geosynthetics for Hydraulics




What is a Geotextile Tube? - HUESKER

@ (Standard) Product Sizes

Diameter - from 1.0 m Length = from 10 m up Tu be Def| n |t| O n

up to 5.0 m to 50 m

- Long, approximately elliptic element after in-situ hydraulic
filling with a sand/water slurry

- Tube containment shell for the sand consists of a
permeable geotextile absorbing the occurring hoop stress

22 Customized Fabrication

Tube-diameter Tube-lengths Tube-material Filler neck

# 07.07.2025 Geosynthetics for Hydraulics



Product Knowledge 7HUESKER

2 STANDARD material: SoilTain PP 200/200 CP (only material for large
diameter tubes)

@ Alternatives for special cases:
@ SoilTain PP 105/105 DW, SoilTain PET 175/175 DWA30

@ Limited to a circumference of 9,40m (Filling height of 1.60m)

A

07.07.2025 Geosynthetics for Hydraulics



Geosynthetic Tubes Installation ©JHUESKER

Extraction Delivery : Filling Integration
Hydraulic extraction of filling | Hydraulic delivery of In-situ filling of SoilTain tube: Possibilities for integration in
sand by means of suction sand/water mix to place of water drains out while sand ‘ landscape setting by
dredger or dredge pump. installation. is retained in covering with sand or
Alternatively: Liquefaction of tube. overlaying with revetment
sand through addition of system; optional stacking of

tubes.

water in mixing tank and
filling by means of slurry

pump.

]




What is a Geotextile Tube? ©IHUESKER

Ring tensile element

<>

During filling: Pumping pressure Atfter filling: “internal sand pressure”/“confinement stress”

| 07.07.2025 Geosynthetics for Hydraulics




Kos Island - Neptune Beach Resort, GR - HUESKER

The beach immediately starts reacting

: B A \ \\\:_‘ \. \ ik :—\ \, : n & 5 .l!-\ B SO a A
Kos Island, Neptune Beach Resort, 2015 (during installation) Kos Island, Neptune Beach Resort, 2015 after installation

# Geosynthetics for Hydraulics




Kos Island - Neptune Beach Resort, GR - HUESKER

Before and After: Substantial Beach Widening

Kos Island, Neptune Beach Resort, before tube installation Kos Island, Neptune Beach Resort, 2017
Source: Google Earth
# Geosynthetics for Hydraulics 27




Ayamonte, Spain I HUESKER

HEVERE() Bruno
Isla Canela

07.07.2025 Geosynthetics for Hydraulics




Ayamonte, Spain ©:JHUESKER

Dune reinforcement




Camping Village Oasis, Ital

1 linea di riva annc 20132

07072025 Geosynthetics for Hydraulics 30




Camping Village Oasis, Albinia, Italy " HUESKER

Ideen. Ingenieure, Innovationen

Groyne

SoilTain CP tube Closed with Rigid Inlet
Diameter=1.5m

# 07.07.2025 Geosynthetics for Hydraulics




Punta Ala, Italy - HUESKER

# 07.07.2025 Geosynthetics for Hydraulics




Pit Lake Lieske, GER "HUESKER

Geosynthetics for Hydraulics




Pit Lake Lieske, GER ©/HUESKER

Lake Sedlitz (East Germany), former open pit: Lake area of 1,330
hectares; Max. water depth of 27 m

IGlobe, GeoB miyln Google Map Maker bearbeiten
Source: google earth Location of the cliff in front of the village of Lieske; Source: google earth
= (7.07.2025 Geosynthetics for Hydraulics 34




Pit Lake Lieske, GER =i HUESKER

Cliff formation by wind induced waves (~ 0,7 m)

e
b e
o

NI s L T
Cliffs up to a height of 5 m Length of the affected area ~ 1.500 m

# 07.07.2025 Geosynthetics for Hydraulics



Pit Lake Lieske, GER ©JHUESKER

Eroded bank by wind induced waves (~ 0.7m)

Sand erosion

RN
IO
A
R

N
SANA \/)\ / S

2N

N

X

Sand deposition

07.07.2025 Geosynthetics for Hydraulics




Pit Lake Lieske, GER - HUESKER

Bank protection by a stacked tube installation

rip rap filling
3.00 * non woven SoilTain® 2" layer

SoilTain® T layer

foundation

# 07.07.2025 Geosynthetics for Hydraulics



Pit Lake Lieske, GER ©JHUESKER

Installation process

Lay out of the empty tube on the prepared platform Backfilling of the area after successful first layer installation

# 07.07.2025 Geosynthetics for Hydraulics



Pit Lake Lieske, GER £ HUESKE

veure. Innovationen
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Pit Lake Lieske, GER “HUESKER

Vj 07.07.2025 Geosynthetics for Hydraulics



Tocopilla, Chile I HUESKER

Artificial beach construction with breakwaters

07.07.2025 Geosynthetics for Hydraulics




Tocopilla, Chile " HUESKER

Ideen. Ingenieure. Innovationen

Working scheme

MURD EXISTENE

Visualization of the completed work

Top view

# 07.07.2025 Geosynthetics for Hydraulics




Tocopilla, Chile
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Tocopilla, Chile ©/HUESKER

Installation process

Installation frame to keep the unfilled tube in place Tube filling by the aid of divers

# 07.07.2025 Geosynthetics for Hydraulics



Tocopilla, Chile ©/HUESKER

Installation process

Use of a backhoe mounted slurry pump (type Dragflow, 140 m3/h) for Installation of the rock cover (cushion layer of 0,3 to 0,5 tons; armour
tube filling layer of 2 to 4, 4 to 6 and 6 to 8 tons rock)

# 07.07.2025 Geosynthetics for Hydraulics



Tocopilla, Chile HUESKER

Completed work




::: HUESKER

Ideen, Inganieurs, nno e
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.. HUESKER

Ideen. Ingenieure, Innovationen

07.07.2025 Geosynthetics for Hydraulics
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Conclusions I HUESKER

Why to use tubes and bags?

Obstructions

No Rock! No metal (no corrosion)! Vandalism.

Locally available materials (preferably sand or soil) can  Damage of the geotextile shell.
be used for filling.

Flexible soft solution (especially bags are flexible and Durability concerns.
adaptive).
Filter stable constructions. Acceptance of authorities, residents.

High installation output.
Less transport traffic.

Reduction of the carbon footprint (e.g. in comparison to
a rock structure).

Can be integrated into the environment with an eye
pleasant appearance.






Sludge Dewatering ©/HUESKER

Fhas x S
O E s LA TN 7 YR S PN
w Bl RINY o B B - 8|

e S 9@ L&

Y Extractioﬁ 2. Conditioning ~ 3. Dewatering 4. Disposal

# Geosynthetics for Hydraulics




Sludge Dewatering I HUESKER

Inkwilersee, Switzerland, 2018

s v N Y9 S AT R T R

Dewatering tube in action (15 m circumference by a length of 35 m) Dewatering field

Geosynthetics for Hydraulics



SoilTain® DW - Taydikol/Kasachstan - HUESKER

# Geosynthetics for Hydraulics



Soca River 2023 - Slovenia £ HUESKER

07.07.2025 Geosynthetics for Hydraulics




Soca River 2023 - Slovenia -:: HUESKER

07.07.2025 Geosynthetics for Hydraulics




Incomat®
Geosynthetic Concrete Mattresses

AN o D
N ;
SNV S0 \‘i‘ b
- - RS

B




What is an Incomat mattress? - HUESKER

“Geotextile lost formwork” Concrete

# 07.07.2025 Geosynthetics for Hydraulics



Types and product information ::JHUESKER

Ideen. Ingenieure. Innovationen.

Incomat Standard Incomat Flex Incomat Filterpoint Incomat Crib

State-of-the-art cover Efficient, quick-to-install Permeable cushion The permeable concrete The plantable concrete
lining and erosion control system to protect pipelines mattress with built-in mat for use on stable mat for erosion protection,
with concrete mattresses. against buoyancy, uplift hinge zones, designed for subsoil and lower ideally suited for shore
and external impacts.. high hydraulic loads and hydraulic loads. protection above the
settlement-prone bases. permanent water level or

for standing water bodies.

impermeable permeable

07.07.2025 Geosynthetics for Hydraulics




What is an Incomat mattress? - HUESKER

Concrete requirements

=2 Differences to standard
concrete
2 Grain size <= 8,00mm

= Slump min 63 cm, better:
SCC - self compacting
concrete

= Liquid consistency acc. to
SCC

= Strength is defined by the
client

Incomat Standard filling (storm water pond)

Geosynthetics for Hydraulics




Incomat Standard -:/HUESKER

|,

Prolect Impressmns

07.07.2025 Geosynthetics for Hydraulics




Incomat Pipeline Cover ©JHUESKER

Project Impressions




Incomat Flex JHUESKER

Project Impressions
% . -

07.07.2025 Geosynthetics for Hydraulics
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Incomat Crib I HUESKER

veure, bnn 1

Project Impressions
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ecoLine Geotextiles ©IHUESKER

Perfect match of sustainability and durability

= With our solutions even more
sustainable construction is possible

=2 Worlds first geotextiles in which the
PET components consists of 100% recycled fibres

@1 The recycled yarns used by us have
proven original fibre quality

# 07.07.2025 Geosynthetics for Hydraulics




ccoLine Geotextiles -:JHUESKER

100 % original fibre quality from 100 % recycled PET

®) co, ¥

A world first’ for more HUESKER product classics Less CO, emissions by
sustainable construction made of recycled PET using recycled yarn
with geotextiles

MADE IN
GERMANY
W
Saving resources thanks to PET recycled yarns with Highest geotextile quality
production with recycled proven original fibre quality "Made in Germany”
PET bottles

# 07.07.2025 Geosynthetics for Hydraulics



Line Geotextiles I HUESKER

CO, comparison - our recycled yarn vs. virgin yarn

Each kilogram of our PET recycling yarn saves
approx. 4.3 kg CO, emissions compared to
virgin yarn. This corresponds to a car journey

of 33 km.

* Car with emissions of 130 g equiv. CO,/km | Life Cycle Assessment Analysis von RDC Environment

e 07.07.2025 Geosynthetics for Hydraulics




ecoLine Geotextiles ©IHUESKER

CO, comparison - our recycled yarn vs. virgin yarn

Extrapolated to the production of geotextiles the
size of a football pitch (7,140 m?), about 5,500 kg
of CO, are saved, which corresponds to a

distance of approx. 42,400 km by car.

* Car with emissions of 130 g equiv. CO,/km | Life Cycle Assessment Analysis von RDC Environment | Calculated with HaTelit C 40/17 and approx. 180 g/m? PET yarn

Geosynthetics for Hydraulics
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See grass £ HUESKER

Current ongoing Trials at the North and East Sea

Usage of 100 %
biological and
biodegradable
materials.

They absorb CO2 from the water through photosynthesis and storing them in the sediment below.
This process helps mitigate climate change by reducing the amount of CO2 in the atmosphere 30times faster than a
rainforest on land would do.
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Presentation overview

* Introduction

 Technology platform and data collection
* Role of Machine Learning in the project
 Why object detection?

* YOLO algorithm

* Object detection workflow

* Preprocessing of raw sonar data
 Example outputs

* Challenges

* Future vision
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Introduction

Machine learning is a branch of Artificial Intelligence
that focuses on enabling computers to:

* imitate the way that humans learn

e perform tasks autonomously

e improve their performance and accuracy
through experience and exposure to more data.

In the context of marine ecosystem monitoring, ML
can help automate detection of seafloor objects,
support large-scale mapping, and enable more
informed environmental decision-making.

BSB00193 - EfxINNOs
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Technology platform and data collection

RTSYS NEMOSENS mAUV equipped with:
e CTD: salinity and temperature data
 Camera: RGB videos and images

* Side Scan Sonar: acoustic images

BSB00193 - EfxINNOs
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Role of Machine Learning in the project

* Automating data processing at scale
ML models (e.g YOLO) can process thousands of images without human supervision which means
that they can handle massive volumes of data
* Repeatability and standardization
ML models (e.g YOLO) apply consistent rules across datasets, promote data harmonization across
different projects and partners which makes it easy to compare sites and results
* Expanding monitoring capacities and introduces scalability
* By applying the same methodology to different areas

Who will benefit?

* Researchers, policy makers, local authorities
* Educational institutions

BSB00193 - EfxINNOs
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Why object detection?

e Well suited for discrete object identification
* Works great for detecting individual, recognizable objects (anchors, litter, seagrass
patches, pipelines, underwater cables)
e Compatible with sonar's visual characteristics
e Acoustic patterns are learnable by algorithms like YOLO due to the different signal
signature of different objects
e Scalable and efficient
e Object detection models like YOLO process a lot of images quickly therefore are
ideal for handling the large data volume from multi-day surveys
* Easy mapping
* Detected bounding boxes can be converted into shapefiles

BSB00193 - EfxINNOs
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What is YOLO (You Only Look Once)?

* A real-time object detection algorithm
* Detects what objects are present in an image and
where they are using bounding boxes and class labels

How does it work?

* Inputimage is divided into an S x S grid
* Each grid cell predicts:

* Bounding boxes

e Confidence score

* C(lass probabilities
e All predictions are made in one forward
pass through the network

Final detections

S x S grid on input

Class probability map

Rahman, Zillur & Ami, Amit & Ullah, Muhammad. (2022). A Real-Time Wrong-Way
Vehicle Detection Based on YOLO and Centroid Tracking. 10.48550/arXiv.2210.10226.
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Why YOLO?

* Real time detection: useful for processing a lot of AUV images and videos quickly

* Single-pass architecture: fast and efficient

 Works well on cluttered scenes: detects multiple objects even in dense seafloor
environments

* Transfer learning: can be fine-tuned with underwater datasets

BSB00193 - EfxINNOs
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Object detection workflow

( )
. Object detection using YOLO
Q 4 Y

Train YOLO using a 70/20/10
—— > split of greyscale images
and monitor metrics

Data collection: - RGB images - Sonar images - Environmental data Run YOLO on new data "

Normalization

Conversion of raw images
to PNG, JPEG or TIFF

v

Image enhancement:
e.g speckle filtering

beuu ass Dens; '.y Map

: -1 ,
' 'I - -.J I= N

,nwm..

W 1 u o

Before speckle filtering

v v

After speckle filtering

Manual labeling of the data:
seagrass, litter, anchors etc.

Output per image:
- Class labels
-Bounding boxes

Produce object heatmaps over
study area
(e.g litter, seagrass density)

- Confidence scores
Preprocessing of the raw data

[ |

I
Output

Conversion into shapefile
format

E— EMODnet integration
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Preprocessing of raw sonar data Object detection using YOLO

Data collection: - RGB images - Sonar images - Environmental data

Normalization

Conversion of raw images
to PNG, JPEG or TIFF

v

Image enhancement:
e.g speckle filtering

v

Manual labeling of the data:
seagrass, litter, anchors etc.

Before speckle filtering After speckle filtering

Preprocessing of the raw data
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Example outputs

Preprocessing |——

Union

Train YOLO using a 70/20/10 ‘
— > split of greyscale images Run YOLO on new data
and monitor metrics

Seagrass Density Map

m.

6 —F & B 041, J2-13 4
Grid Column

Output per image: :
<Ot itials Produce o:glelg; l;er:tamaps over

-Bounding boxes

- Cotidars StarE (e.g litter, seagrass density)

[ A

I
‘ Output

Conversion into shapefile
format

S EMODnet integration
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Challenges

 Nature of sonar data: objects might appear distorted due to sonar angle or range

* Detecting litter: it varies widely in shape, size and material (metal, plastic etc) therefore
acoustic signatures may be subtle or inconsistent

* Detecting seagrass: often blends with surrounding sediment and may lack sharp boundaries

e Difficulty in creating an annotated dataset

e Restricted visibility: suspended particles lower the visibility making it challenging to detect and
identify objects

* Environmental conditions: strong currents make the field part of the process more difficult

BSB00193 - EfxINNOs
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Future vision — Expanding marine monitoring

e Fusion of multi-modal data
 Combine visual data (RGB images), acoustic data (sonar) and environmental data
(CTD: salinity, temperature) and build ML models that integrate:
* Object detections from cameras and sonar
* Habitat and health indicators from environmental data
 Move toward near real-time processing for responsive conservation action
* Use ML to correlate environmental conditions with seagrass health
* Train models to forecast habitat degradation based on CTD anomalies or spatial patterns in litter
 Harmonize ML workflows across counties
 Share models and training datasets
* Expansion beyond the North Aegean Sea

BSB00193 - EfxINNOs
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Side-scan sonars

The Side Scan Sonar (SSS) is an acoustic reflection technology.
Basically, they use a swath of sound to survey the seafloor.

Side-scan sonars emit conical or fan-shaped pulses across a wide
angle perpendicular to the path of their towed sensors (‘towfish’
or ‘rail’) and record the echoes.

The received signals (echoes) create a detailed image of the
seafloor's reflectivity and its anomalies ('sonograph') within the
beam's swath (coverage range). The travel time and intensity of
the returned pulse are recorded.

The reflectivity of the seafloor depends on its roughness and the

nature of the topmost material:

e coarse-grain sediments display higher reflectivity than fine-
grain deposits,

* rocky outcrops reflect higher than sediments, etc.

BSB00193 - EfxINNOs
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Side-scan sonars — Range of detection

The lower 200 kHz frequency side scan sonar is capable of detecting
large targets at ranges of 150 meters.

The higher 455 kHz frequency side scan sonar has a narrow beam
and shorter (100m) range for more detailed images of closer targets.

400 KHz 600 kHz

A
Frequency Vs Range / Resolution

resolution

range

>

frequency

BSB00193 - EfxINNOs 900 kHz 1600 kHz
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Side-scan sonars — StarFish 454 OEM

StarFish 454 OEM

Polyurethane Rubber (PA6
Housing)

Construction

Colour Black

450kHz CHIRP

Up to 100m per channel
Variable (OEM Specified)
M 390mm x 22.5mm x 40mm
Colowr

BSB00193 - EfxINNOs
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Side-scan sonars — Acoustic shadow

Using a side scan sonar is rather like looking at a world made of
shiny black plastic, in the dark, with only a narrow torch beam for
illumination.

It can be the most important sonar imagery feature as it provides a
three-dimensional quality to a two-dimensional survey.

-\-\'-\. .
""':., e sidescan display
- b zeabed -

!,'f”' shadow
: target  from

-~ Zeabed target
fixed transdieers transmit a
narrow fan-shaped-acoustic

beam o either side of the
track line.

direction

of travel | ' ,?‘ - F —

aCOUsSlC ERIoOoW -
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Side-scan sonars — Nadir line

Side-scan sonars measure the sum of all returns to calculate the
location of targets.

The nadir zone is the area directly below the towfish, just to the
left and to the right of the towfish making up approximately 5% of
the range scale.

At nadir, all returns have an incident angle close to 90°, and as a
result, there is negligible time difference between each return,
making it impossible to discriminate them. It creates a blind spot
in the nadir area.

EfxINNOs
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eXtented Triton Format (XTF) files Triton Imaging, Inc (1988)

An XTF file can be thought of as a “pool” of data.

If you use XTF to collect data during a survey, you can add data to the file at any time without
needing to synchronize your data packets.

For example:

* bathymetry data may be logged five times per second

* sonar datais being logged at 10 times per second.

No storage space is wasted and no “holes” are created in the saved data stream.

XTF file structure

1024 bytes 256 bytes \ 64 bytes 64 bytes 256 bytes 64 bytes
- T > e E——

XTF Ping XTF Ping XTF Ping
XTF File Header ChannelHeader | 2™ 1" | Channel Header | Dot of the 2 xm ChannelHeader | o o o
of the 1+ channel ofthe2channel | ™™ of the 1 channel

Data of the 1" ping J Data of the 2" ping
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g OpenS|deScan Developed by CIDCO.
Y= \| /~ WIZ & Open-source software
, , for:
Developed by Ches.apeake Techno!ogy, is an aII-|n-. ‘\,\\ﬁf . processing and
one software solution for geophysical, hydrographic, v/ . visualizing sidescan
pipeline, and archaeological marine surveys. <onar data
* real-time data acquisition
* post-processing c I D c 0
* sidescan,

* sub-bottom,
* bathymetry, and
* magnetometry data

Developed by Oystein Sture (oysstu),
is a Python library for reading and
writing eXtended Triton Format (XTF)
files.

ReefMaster Developed by ReefMaster Software, is a pVth * Read and parse XTF files (file
Windows-based software. headers & sonar/sub-
* Track and depth log import bottom/bathymetry packets)
e Real-time mapping * Write or generate XTF files
* Sidescan mosaic creation e Support for reading multiple data
* Waypoint and route management packet types (navigation, ping,

e Export to GPS 55800793 - EfxINNOs attitude, etc.)
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Developed by Chesapeake Technology, is an all-in-one software solution for geophysical, hydrographic, pipeline, and
archaeological marine surveys.

Multi-beam

https://chesapeaketech.com/products/sonarwiz-sidescan/

- EfxINNOs
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Import files
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Sidescan Gain and Signal Processing

Sound cannot propagate
uniformly in all directions from
a source in the ocean forever.

Beyond some range the sound
will hit the sea surface or sea
floor.

Once the sound is
trapped between the
top and bottom of
the ocean it
gradually begins to
spread cylindrically.

Sca Surface

Sca Floor

BSB00193 - EfxINNOs

As acoustic waves propagate
through the water, they lose
intensity because of
geometric spreading and
absorption.

The result is an across-
track change in signal
brightness in the
waterfall display.
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Sidescan Gain and Signal Processing

SonarWiz provides algorithms for leveling the brightness across track.

Automatic Gain Control Auto TVG

Beam Angle Correction Empirical Gain Normalization

BSB00193 - EfxINNOs
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Automatic Gain Control . Before

The AGC Algorithm:

1. measures a local average signal strength, and then

2. rescales all the data so that the local average is
shifted to some chosen global average that
determines on the large-scale how quiet or loud the
data will be after rescaling.

More specifically, the local average at a given ordinate is
computed by averaging some number of samples to the
left and right of this ordinate.

BSB00193 - EfxINNOs
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Beam Angle Correction

The Beam Angle Correction function (BAC):

attempts to compensate for non-linear response
characteristics of the sonar transducers.

BSB00193 - EfxINNOs

Before
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Auto TVG (Time Varying Gain) ‘ Before

The Auto TVG function:

1. dividing the data into many parallel swaths,

2. attempting to equalize the backscatter of each
swath.

3. The Root Mean Square (RMS) power of each swath is
compared to a desired power level.

4. The error signal is fed back to an infinite impulse
response (lIR) filter and

5. the gain for that swath is adjusted in the opposite
direction.

BSB00193 - EfxINNOs
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Empirical Gain Normalization Before

works extremely well in most situations and can be
considered a replacement for BAC.

The Empirical Gain Normalization (EGN) function:

1. sums and averages up all of the sonar amplitudes in
all pings in a set of sonar files by altitude and range.

2. The amplitude values are summed and averaged by
transducer (port and starboard) so there are actually
two tables.

3. The resulting table is used to work out the beam pattern
of a sonar by empirically looking at millions of
samples of data.

BSB00193 - EfxINNOs
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Sidescan Gain and Signal Processing
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Sidescan Gain and Signal Processing
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De-Striping

The De-Striping function:

Is used to reduce the effects of a ‘pitching’ sonar that is
characterized by a pattern perpendicular to the
direction of travel.

Before
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Digitizing features
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Digitizing features
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Generated on: 07/01/2025 05:18:32 PM by SonarWiz.MAP targetReportGen2 V3.13.01

Target Image

Target Info

User Entered Info

Contact0004

* Sonar Time at Target: 03/26/2024 14:01:51
* Click Position (Lat/Lon Coordinates)
47 6664466858 -3.4598329067 (WGSBE4)
* Map Proj:
* Acoustic Source File:
C\Users\nikol\Desktop\Efxinnos\RTSY S\Presentation
\Input Data\20240326_135937_RTSYS_001.xtf
* Ping Number: 2037
* Range to Target: 19.77 Meters
* Fish Height: 10.47 Meters
* Event Number: 2036
* Line Name: 20240326_135937_RTSYS_001

Dimensions and Attributes

* Target Height == 0 Meters
* Target Length: 0 Meters

* Target Shadow: 0 Meters
* Target Width: 0 Meters
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* Avoidance Area:
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* Block
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Contact0005

* Sonar Time at Target: 03/26/2024 14:02:05

* Click Position (Lat/Lon Coordinates)
47.6664009094 -3.4600749016 (WGS584)

* Map Proj:

* Acoustic Source File:

C\Users\nikol\Desktop\Efxinnos\RTSY S\Presentation

\Input Data\20240326_135937_RTSYS_001.xif
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* Line Name: 20240326_135937_RTSYS_001

Dimensions and Attributes

* Target Height == 0 Meters
* Target Length: 0 Meters

* Target Shadow: 0 Meters
* Target Width: 0 Meters
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* Avoidance Area:

* Classification 1:
* Classification 2:
* Area:
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Developed by ReefMaster Software, is a Windows-based software. https://reefmaster.com.au/

Underwater Mapping

Multi-channel Sonar Viewer

* Create 2D/3D contour maps from sonar logs /\ _
@ with real-time NMEA 0183 support. ()" Advanced sonar viewer for
. . . Lowrance/Humminbird with split-screen,
* Fully customizable intervals and export in

: fast playback, and waypoint marking.
various formats. . . .
e Adjust visuals, measure distances, and

Sidescan Mosaic estimate object height with ease.
. , e Supports Lowrance & Humminbird sidescan data
to create high-res mosaics from multiple logs. Flexible Data Import/Export
* Easily review and export imagery in formats like
KML and ATS. 9 * Combine data from sonar logs, GPX, NMEA
Waypoint Management 0183., Shapefiles, and more to create
: - : detailed maps.
» Edit waypoints in 2D/3D with drag-and-drop and . Export in formats like AT5, Google Earth,
attach notes/images.

Shapefile, MBTiles, and high-res images.
* Import/export in formats BSB00193 - EfxINNOs
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Import Data

ReefMaster
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Add track to map
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